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CHAPTER I 
I 
INTRODUCTION AND PROBLEM OF THE INVESTIGATION 
I I There are basic or fundamental activities that have 
been defined as motor skill patterns that form the founda-
tion for the specialized skills required in daily life, 
work, sports, and dance. Standing, walking, running, 
pushing, lifting, striking, and throwing represent examples 
of these activities. 1 
Agreement can be found in the literature as to the 
2 importance of the early development of these motor skills. 
il Not only must these skills be developed early, but they must 
I be present before any new skill can be acquired. This has 
II 
:I 
lMovement Group Report, Workshop Retort: Purposeful I 
Action {Washington: The National Associat on for Phjsical I 
Education of College Women, 1956), p. 89. 
2norothy La Salle, Guidance or Children through 4~}·- I 
ical Education (New York: The Rona!a Press Company, 19 , 1 
pp. 9, 104; Edwina Jones, Edna Morgan, and Gladys Stevens, 
Methods and Materials in Elementary Physical Education 
(Yonkers~-Hudson, New-York: World Book Company, 1957), 
pp. 39, 40; Ellen D. Fraser, Joan B. Bransford, and Mamie 
Hastings, The Child and Physical Education (Englewood Cliffs, 
New Jersey:--Prentice=Ra11, Inc., 1956), p. 25; N. P. Neilson 
and Winifred Van Hagen, Physical Education £2.! Elementary 
Schools (New York: A. S. Barnes and Company, 1954), p. 18; 
Elizabeth L. Sehon, et al., Phtsical Education Methods for 
Elementary Schools (second edi ion; Pliilade1phia: w. B:--
Saunders Company, 1953), p. 8; and Winifred Van Hagen, 
Genevie Dexter, and Jesse Feiring Williams, Phtsical Educa-
1 tion in the Elementary School (Sacramento: Ca ifornia 
Stite-nepartment of Eaucation, 1951), p. 37. 
I 
1 I 
I 
,I 
been stated in this way: " ••• any new skill must be 
either a change in a pattern already developed or the new 
I skill may be a combination of less complex patterns into 
11 one. • • . "3 For example, if an elementary school child can 
11 throw balls of various sizes forcefully and accurately, he I 
I 
can then progress with a good foundation for the games of 
softball, basketball, bowling, etc. In addition, from a 
well-established throwing pattern, he can transfer this 
skill to striking activities such as volleyball, tennis, and 
II golf. Regardless of when this transfer is made, the founda-
tion has been laid for it. 
There is little evidence to show either when or how 
the foundation for these fundamental activities should be 
II laid. Various questions, such as the following, remain 
unanswered. Is the first grade a feasible time for begin-
ning the work on throwing skills? Should the first grade 
child receive instruction in how to throw? Or should one 
II simply provide the opportunity for practice in the skill of 
throwing? Would it be more desirable to have him~ games 
I I that involve throwing skills? 
to "grow into" the skill without instruction, practice, or 
Should one simply allow him 
play? Answers to these questions remain in opinion and 
conjecture categories. As a result, the available material 
ii---
3Ruth B. Glassow, A Laboratory Manual for a Course in 
II Functional Kinesiology (Madison, Wisconsin: Kramer Business 
Service, 1950), p . 81. 
L-·----~~----------------------
2 
concerned with the elementary school physical education 
program is based primarily on empirical knowledge. 
This study was undertaken in order to provide evidence 
which could serve as a guide in the improvement of the elemen-
tary school physical education curriculum, with special refer-
ence to the development of basic activities. Since throwing 
is a fundamental motor skill and is strongly emphasized in 
physical education activities, it was chosen for the subject 
of this investigation. The methods chosen in attempting to 
establish criteria for the placement of skill instruction in 
throwing were those of observation and experimentation. 
The Problem 
Statement of the Problem 
The problem stated in this investigation is "An Exper-
imental Study of the Effect of Instruction on the Development 
of Beginning Throwing Skills in First Grade Children." 
Definitions 
For the purposes of this study, "Instruction" refers 
to daily lesson plans followed by classroom teachers in 
their work with their own pupils during the physical educa-
tion instructional period. 
Traditionally, observational and experimental studies 
have been concerned with the manner in which a child throws 
a ball, bean bag, or ring; how far he can throw, and/or how 
3 
accurately he can hit a target of some kind. For the I 
purposes of this study, the term "Beginning Throwing Skills" I 
refers to the distance children can attain as well as the 
accuracy they can achieve when throwing in various patterns 
or ways with different sizes of balls. 
The various types or patterns of throwing have been 
II described in this study as the three basic patterns, i.e., 
I the underarm, sidearm, and overarm throws, plus seven varia-
1 tions which are observable in children's throwing perform-
ances. The terms overarm and overhand, underarm or 
underhand, etc., are apparently used synonymously by those 
in the physical education field. 
Explanations of these throws follow. The key phrase 
in descriptions of the underarm throw by various authors 
appears to be "parallel with the body. 114 The arm is swung 
forward parallel or close to the body. In describing the 1 
sidearm throw, whether the softball or baseball whip type 
or the dodgeball or basketball type, the arm is swung 
I 
I 4Margaret H. l-1eyer and Marguerite M. Schwarz, Team 
Sports f2!: Girls and vlomen (third edition; PhiladelphTS:T" 
W. B. Saunders Company, 1957), p. 284; Donna M. Miller and 
Katherine Ley, Individual and Team Sports for Women 
(Englewood Cliffs, New Jersey:--prentice-Hiii, Inc., 1955), 
p. 428; Sehon, et al., ~· cit., pp. 415-416; La Salle, 
~· cit., p. 229; Miryheien-vinnier and Mildred Foster, 
~acETng Physical Education in Elementary Schools (second 
edition; Philadelphia: W. B-.-Saunders Company, 1958), 
p. 140. 
I 
I 
I jl 
4 
forward parallel to the ground.$- The overarm throw is best 
II characterized by various authors by referring to the elbow 
1 position, being bent, back, and level with the shoulder.6 
II 
Other throws are distinguishable when observing 
children and are referred to in physical education texts as 
I 
follows: 
I 
1 
Underarm variations: Double Toss: The ball is held 
in front of the body in both hands at arms' length. The 
arms swing upward and release the ball at waist height.? 
Double Underarm: The ball is held to the side of the body 
in both hands, swung back and then forward, similar to the 
1underarm throw except for the use of both hands and arms. 
li The plane of movement is parallel to the body, both arms 
ball. 8 II giving impetus to the 
J Sidearm variation: Double Sidearm: Both hands are 
! used, the forward one being used to steady the ball as well 
as to give i mpetus to the ball. The plane of movement of 
I 
1------
1 SMeyer and Schwarz, £E• cit., p. 281; Miller and Ley, 
~· cit., p. 427; La Salle, £2• cit., p. 212; and Fraser, 
~ansford, and Hastings,££·~., p. 32. 
~eyer and Schwarz,~· cit., p. 276; Sehon, et al., 
££· cit., pp. 417-418; and ta Siite , 2£· cit., p. 22~ 
I 
I 
I 
I 
I 
'I I 
I 
I 
I 
I 
I 
I 
II 
7sehon, et al., op. cit., p. 414; La Salle, ~· cit., I 
pp. 17$-176; ana-Fraser~ransford, and Hastings, op. cit7, I p. 31. - -
8Pattric Ruth O'Keefe and Helen Fahey, Education 
through Ph~sical Activities (St. Louis: The c. V. Mosby 
Company, 1~9), p. 119; ana Sehon, ~ ~., loc. cit. 
'I 
II 
I 
.----
5 
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the arms is parallel to the ground.9 
Overarm variations: Double Overhead: Both hands are 
I 
used, the arms being extended over the head, swinging 
forward. 10 Double Chest: Both hands hold the ball in front 
of the chest, arms push forward. 11 Double shoulder: Both I 
hands hold the ball above the shoulder, both arms are brought 
forward and extend, giving impetus to the ball.12 One-Hand I 
Shoulder: The ball is held by one hand above or in front of 
the shoulder and although the other hand may balance the I 
ball, it is not used in the actual imparting of force to the 
ball as it is in the double shoulder throw. 13 II 
"Beginning Throwing Skills" then, for the purposes of 
11 this study, refers to both distance and accuracy throwing 11 
which may be accomplished in a number of observable patterns 
or ways. These included the single-arm, conventional 1 
patterns of underarm, sidearm, and overarm throws, and the I 
I 
I 
9 i La Salle,~· cit., p. 212. 
I 
1°sehon, et al., £E• cit., p. 417; Vannier and Foster, 
~· cit., p. 148T'ana O'Keefeand Fahey, loc. cit. 
I 
llArthur G. Miller and Virginia Whitcomb, Physical 
Education in the Elementart School Curriculum (Englewooa 
Cliffs, New-Jersey: Prent ce-Hall, Inc., 1957), p. 123; 
Sehon, et al., ~· cit., p. 420; La Salle,~· cit., p. 260; 
Vannier-ana-Foster,-roc. cit.; Fraser, Bran~ora:-and I Hastings, .2£• ill·, P-""32T!ind O'Keefe and Fahey, loc. cit. 11 
12sehon, et al., ~· cit., p. 417; La Salle,~· cit., 
p. 196; and O'Kee!e-and p-ahey:-loc. cit. ----
-- I 
13:rviiller and lJlhitcomb, op. cit., p. 124; Sehon, et 
al., loc. cit.; and O'Keefe anaFa.'fiej, ££• cit., pp. 119-120. 
il 
~------~------~-----
6 
--~= 
--
----
--
seven variations of these patterns due to the use of both 
arms or variations in starting positions: double toss, 
double underarm, double sidearm, double overhead, double 
chest, double shoulder, and one-hand shoulder throws. These 
interpretations of the throws in the references cited are 
the ones adopted for the purposes of this study. 
Purpose of the Study 
It was the purpose of this investigation: 
1 . To provide further evidence as to the effect of 
instruction in the first grade on the development 
of throwing for distance and throwing for accu-
racy. 
2. To provide additional data as to the abilities 
(both as to pattern used and goal attained) of 
first grade children in distance and accuracy 
throwing previous to any planned school instruc-
tion . 
3. To provide information as to the throwing patterns 
used and the distance and accuracy achieved with 
varying sizes of balls . 
Need for the Study 
The need for this investigation was shown in the 
following ways: 
1. Lack of research to support the hypothesis that 
specific instruction in throwing skills will 
7 
-=- -
result in improvement in these skills. 
2. Lack of knowledge as to current throwing abilities 
of children, and therefore empirical grade place-
ment of skills and activities in textbooks of 
physical education for the elementary school. 
3. Lack of knowledge as to the size of ball to be 
used when instructing children in the various 
throwing patterns. 
With reference to lack of research, of the thirty-two 
I 
II 
I I 8 
I 
j studies reviewed in the Research Quarterly concerning the 1: 
1 effects of specific instruction on skill learning, only five 
I studies dealt with the elementary school age group. Of 
these five, one study observed children aged four and one-
half, a preschool group, and three dealt with children in 
1 the fifth and sixth grades. 14 
II Few experimental studies can be found that deal with 
the effect of instruction on the throwing skills of the 
I 
I 
'I elementary school child. Rarick mentions two studies that 
11 were concerned with observation of children's throwing 
I abilities and states that " ••• the data from both of these 
I studies strongly suggest that children in the first and 
j second grades are ready to receive formal instruction in 
14norothy R. Mohr, "The Contributions of Physical 
Activity t .o Skill Learning," Research Quarterly, 31:332-333, I 
No. 2, Part II, May, 1960. 
--
9 
=~=--
He continues by 
pointing out that " ••• experimental data on the effects of 
special training in ball throwing is limited.nl6 Rarick 
concludes by stating: 
In the acquisition of motor skills the research 
evidence now available indicates that children in the 
lower elementary grades are mature enough to receive 
more instruction and drill in both throwing and jumping 
skills than is given in most schools. If the develop-
mental needs of children in the realm of motor skills 
are to be met, adequate time and competent instruction 17 must be provided at the time these skills are maturing. 
Crooks conducted a longitudinal study of the motor 
performance of girls and boys in grades one through six. 
Her results clearly show that the group which ranks high in 
motor performances demonstrates a higher degree of social 
acceptance. It was . indicated that an increased amount of 
skill gives a child more poise, a healthy aggressiveness, 
and self-confidence to meet other situations in which he 
finds himself. As a result of her findings, she recommends: 
Children should be taught more of the physical 
skills and techniques which can be used in their play 
activities with their age mates. Play is a vital part 
of each child's life and is a way of learning to get 
15Lawrence Rarick, "Maturity Indicators and the 
Development of Strength and Skill," Education, 75:71, 
October, 1954. 
16Loc. cit. 
17Ibid., p . 73. 
~----------~------------~----
--
along with others.lo 
She suggests throwing activities as well as others as means 
for developing personality and character traits which carry 
over into adult life. 
Stutsman pointed out as early as 1931 that the ability 
to throw a ball appears comparatively early in the child's 
development. In her observations of preschool children, 
only one child over the age of twenty-one months failed to 
throw a tennis ball.19 
In addition to the hypothesis that specific instruc-
tion in throwing skill will result in improvement in perform-
ing the skill, some investigators have been concerned with 
the effect of practice on learning a specific skill. Cowell 
comments on this emphasis: 
Psychological experiments upon motor control furnish 
too few suggestions concerning methods of instruction 
because they have ordinarily been conducted upon un-
instructed learning. A great deal of empirical discus-
sion has taken place, but one of the points on which 
there is considerable agreement is the necessity of good 
"form." A basic pattern • • • is fundamental. About 
this model the purpose of the learner is formed. 
Practicing without a definite purpose is like walking 
18Ellen E. Crooks, "A Study of the Relationship of 
Certain Individual Differences to Social Adjustment in 
Middle Childhood 11 (unpublished Doctor's dissertation, 
University of Denver, 1956), p. 245. 
19Rachel Stutsman, Mental Measurement of Preschool 
Children (Yonkers-on-Hudson, New York: Wor!d~ook Company, 
1931) ' p. 160. 
10 
11 
without a destination in view--you never arrive.2° ~====*- ======-
Many studies point out the need for early instruction 
in basic skills for reasons of a social nature. In addition 
to the previous reference to Crooks' study, Hardy reported 
on children from the third grade to junior high school. The 
best liked pupils were superior in athletic ability as 
compared to the 11 average 11 and "unpopular children." Seventy 
per cent of the best liked pupils scored above the mean of 
the total group in the tests of phys ical achievement. 
Throwing was an item in the test battery. 21 
Rarick and McKee studied twenty children selected 
from a group of 172. Ten children exhibited a high level 
of motor achievement and ten a low level. A throwing test 
was included in the battery. Those children who excelled 
in popularity with their peers, in leadership qualities, in 
resourcefulness, and who tended to be more frequently coop-
erative were more often found among the superior group in 
motor achievement . In the inferior performing group there 
was found a higher frequency of nonperformance or of only 
moderate interest in activities involving the use of large 
muscles. This group tended to play with one or two children 
20charles c . Cowell, Scientific Foundations of Phys-
ical Education (New York: Harper and Brothers, 1951}, 
p:-to2. 
21Martha c. Hardy, "Social Recognition at the 
Elementary School Age," Journal of Social Psychology, 
8:365-384, No. 3, August, 19377--
n 
- - = 
rather than a group and selected passive activities.22 
The need for instruction in basic skills then is 
apparent for reasons other than simply the performance of 
those skills. Wells explains another implication of this 
statement. She points up the similarity of skills and the 
fact that many activities which may seem different are 
actually the same if based on the same underlyi·1g prin-
ciples • 
• • • chopping a tree, batting a baseball, and 
putting the shot may seem like totally different kinds 
of skills, yet they are all forms of giving impetus to 
an external object, and hence are based on the same 
underlying principles. Familiarity with one skill in a 
group should facilitate the learning of any other skill 
in that ~~oup if the basic principles are recognized and 
applied. -' 
She includes throwing in the classification of motor skills 
which give impetus to external objects, along with pushing, 
striking, pulling, etc. 
These references cited show the need for research 
concerning the effect of specific instruction in throwing 
skills. They show that children are ready for instruction 
at an early age; that important social values can be derived 
from such instruction in elementary school years; that basic 
form is necessary in learning skills and should be developed 
22a. Lawrence Rarick and Robert :NcKee, "Study of 
Twenty Third-Grade Children Exhibiting Extreme Levels of 
Achievement on Tests of Motor Proficiency," Research 
Quarterly, 20:142-152, No. 2, May, 1949. 
23Katharine E. Wells, Kinesiology (Philadelphia.: 
_w._ _ a _s_aunde.r..s.. Comn.anx... 1qc;r;y. j)P._. ~li0-3111.. = 
--== 
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early; and that such basic skills aid in learning other 
skills. Thus early instruction is deemed important, if not 
necessary, and yet little evidence has been gathered as to 
the success of early instruction. 
The need for research concerning the current throwing 
abilities of children and intelligent grade placement of 
physical education activities is frequently noted in the 
literature. Humphrey points out the status of the latter 
problem. 
Suitable grade placement of physical education 
learning experiences presents a problem for teachers 
because of the lack of scientific objective evidence 
to support the selection of activities for the various 
age levels. In the past, for the most part the activ-
ities that have been suggested for children of the 
various age levels in the elementary school have been 
based predominantly upon experiences of physical 
educators and to some extent upon past traditions. 
Although it can be rationalized that either of these 
criteria may be valid depending upon extenuating 
circumstances, other valid criteria should be explored 
for the prop~r grade placement of physical education 
experiences. 4 
Rarick states that chronological age and grade clas-
sification will be the means of classifying children for 
physical education instruction for some time. For this 
reason, it is unfortunate that ". . • there is little 
information available relative to the chronological age or 
the grade levels at which certain of the basic skills can 
24James H. Humphrey, Elementarx School Physical 
Education (New York: Harper and Brothers, 1958), pp. 38-39. 
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be most economically learned. 11 25 
Rather than relying upon experiences of physical 
educators and past traditions for suggested activities for 
children at various age levels, observational studies such 
as those reviewed here and the observational phase of this 
study can contribute knowledge for such activity suggestions. 
Guides for the teaching of physical education 
sometimes include specific goals for each grade level. The 
physical education instructional program is expected to 
contribute directly to the achievement of designated abil-
ities by the majority of the class by the end of the year. 
One guide mentioned a specific goal for the first grade: 
throwing an eight and one-half inch playground ball, using 
a shoulder throw, a distance of fifteen feet accurately 
enough for another child to catch it. The goal for distance 
throwing was that of throwing a bean bag, using a shoulder 
throw, across a line on the ground twenty feet away. Not 
until the third grade is the first reference made to a ball 
smaller than eight and one-half inches and that was a six 
inch ball. The specific goals for the kindergarten also 
included ball skills; however, no ball games or activities 
were suggested in the guide for this age leve1. 26 
25Rarick, ££· cit., p. 70. 
26san Francisco Unified School District, A Guide for 
the Teaching of Physical Education (San Francisco, Califor= 
nia, 1959), p:-9. 
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Although beginning throwing skills include both 
distance and accuracy throwing, little reference to the 
development of the former can be found in guides and 
textbooks. In one guide, seven ball skill activities were 
listed for the primary grades. All but one of these activ-
ities called for an accuracy throw. The suggested equipment 
included bean bags, soccer and volleyballs, and rubber 
playground balls (no size indicated). For one activity, a 
playground baseball was suggested. 27 
The impression gained in reading such material is 
that developing a forceful throw is not considered of 
primary importance in the primary grades. In the first 
three years of physical education instruction, the emphasis 
appears to be on playing games that involve throwing 
accurately. There also seems to be little actual "skill 
progre-ssion 11 shown from one throwing skill to another. 
Skill goals that are set for children should be based 
upon objective evidence that can be obtained from observa-
tional and experi'mental studies. The content of physical 
education programs should then be chosen to meet these 
goals. There are two -problems in the available literature 
of today: that of setting goals which do not fit the 
abilities of present-day children; and that of suggesting 
27Prince George's County, "Elementary Physical 
Education Guide" [ n.p. 1, [Upper Marlboro, Maryland], 
(n.n.], [Prince George's Board of Education], [n.d.], 
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activities that do not meet the goals. In some instances 
one can also observe failure to suggest any activities that 
could meet the goals. Preschool and out-of-school expe-
riences in our present culture have doubtlessly resulted in 
changes in a child's motor development. It is possible that 
physical education programs in the elementary schools have 
not changed concurrently to meet the needs, interests, or 
abilities of the child and his culture. 
The need for observation of children in throwing 
situations is obvious when noting throwing progressions for 
the first grade as suggested in textbooks. A chart (Chart I 
in the Appendix) is included for comparative purposes of 
such suggestions covering publications selected from the 
1946-1957 period. In only two texts can be noted the 
mention of an overarm throw pattern and only one text 
suggests the use of the double or single sidearm throw. 
Most of the suggestions concern the double toss, vertical 
toss, and underarm throws which are usually considered 
accuracy throws. The observational phase of this investi-
gation should supply information as to the child's abilities 
with all types of throws and thus some indication would be 
present as to the capabilities of the child. This study was 
initiated with the thought that children can do much more in 
the way of throwing balls than double toss, vertical toss, 
and underarm throws at the first grade level. 
Reference should be made at this time to Chart II in 
= --=~-
-
-
the Appendix. From these references cited, one can observe 
the emphasis on accuracy throwing. Of the sixty-two activ-
ities charted here, only five involved the skill of throwing 
for distance. The concentration on tossing the ball for 
accuracy purposes has not changed noticeably during this 
twelve year publication period. 
The goal of physical educators, if suggestions in the 
available literature are followed, appears to be the devel-
opment of short, accuracy throws rather than distance throws. 
The patterns suggested (double toss, vertical toss, double 
chest, single underarm) and the size of balls suggested do 
not lend themselves to the development of a distance throw. 
This is apparent not only in the skill progressions but in 
the activities in the texts. Chart II shows t he repetition 
of activities from text to text, as well as the concentration 
on accuracy goals throughout the years, and the type of 
guidance a teacher would receive upon consultation with a 
few of the available books. According to many authors, 
however, skill instruction in throwing should concentrate on 
a swing pattern whereby maximal distance and force could be 
attained. This ballistic movement could then be varied, 
once established, for the accuracy throws. Wells expla ins 
this point in this way: 
The most efficient type of movement in throwing and 
striking skills is ballistic movement. Skills which are 
primarily ballistic in nature should be practiced ballis-
tically even in the earliest learning stages. This means 
that from the beginning the emphasis should be placed on 
17 
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practice. If the emphasis is placed on accuracy in the 
learning stages, the beginner tends to perform the skill 
as a "moving fixation" or slow, tense movement. Once 
this pattern of movement is established, it is extremely 
difficult to change it later to a ballistic movement.28 
Solley stated that accuracy gained at low rates of 
speed was lost almost immediately when the rate of perform-
ance was increased . Speed, however, developed under initial 
emphasis of speed readily transferred into performance where 
both speed and accuracy were considered important, and the 
transfer was very persistent. 29 
Maximum speed and force are not always desirable, of 
course, since this depends upon the purpose of the throw. 
However, the child would benefit from a progression that 
includes both distance and accuracy work, with small and 
large balls, depending upon the goal. Too often one finds 
only accuracy work with large balls. 
This brings us to the third need for this study: 
knowledge as to the size of the ball to be used when 
instructing children in the various throwing patterns. 
Gutteridge stated that the size of the ball may somewhat 
change the child's method of handling it and the distance 
it travels after leaving his hands. She suggested that 
success will have to be judged by his method of throwing 
28wells, ~· cit., p. 339. 
29william H. Solley, 11Speed and Accuracy as Direc-
tives in Motor Learning" {unpublished Doctor's dissertation, 
Indiana University, 1951). 
Much has been said concerning the child's eye devel-
opment at six years of age and the apparent importance of 
this knowledge in structuring first grade physical education 
programs. Phrases range from "eye-hand coordination good" 
to "coordination of eye and hand movements difficult." The 
information appears to have been generalized to cover all 
ball handling when actually the point of emphasis is on 
catching skills rather than throwing. "Muscular control 
more effective with large objects," "low visual ability to 
focus on small, fast-moving objects,n31 "use fairly large 
balls, slow moving targets," and "the younger children 
should usually play with eight and one-half inch rubber 
playground balls because they are easier to handle"32 are 
statements that should not be interpreted to apply to 
throwing skills. These points should not be misconstrued 
in this way by those who plan and teach physical education 
in the elementary schools. 
Various studies support the hypothesis that small 
balls can be more easily held and thrown, due to their size 
and weight, than large balls. Some investigators state the 
3~ary V. Gutteridge, "A Study of Motor Achievements 
of Young Children" (unpublished Doctor's dissertation, 
Columbia University, 1939). 
3lvan Hagen, Dexter, and Williams, 22· cit., p. 29. 
32Miller and Whitcomb, 22· cit., pp. 7, 8, 77. 
I ,, 
i; 
a-~~ 20 
li 
reason for their choice of ball. Seils experimented with 
baseball, a twelve inch (circumference) softball, and a 
tennis ball, in order to determine the size which was best 
i! 
II 
II 
adapted to the small hands of young children. He used only II 
the tennis ball in his distance throwing test after his ji 
experimentation.33 Dusenberry stated that the tennis ball 'I 
was chosen because, although it was slightly large for some I 
of the younger children 1 s grasps (three to seven years), it II 
provided a standard-sized ball which was readily available. 34jj 
I Hicks selected an overspun white squash tennis ball, pointing I 
out that these balls were of a conven•ient size for gripping, , 
being approximately two and one-quarter inches in diameter.35[ 
Small balls could be used successfully for instruction in li 
the underarm, sidearm, and overarm throw patterns especially I 
I if distance were to be achieved. Perhaps greater distances 
could be achieved by first grade children than the literature! 
,, 
indicates provided the suitable equipment were used. 
Throwing for distance is difficult with a large ball since 
33teRoy G. Seils, "The Relationship between Measures 
of Physical Growth and Gross Motor Performance of Primary-
Grade School Children" (unpublished Doctor's dissertation, 
Boston University, 1948), p. 23. 
!, 
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34tois Dusenberry, "A Study of the Effects of Training! 
in Ball Throwing by Children Ages Three to Seven, 11 Research 1 
Quarterly, 23:10, No. 1, March, 1952. I 
35James A. Hicks, "The Acquisition of Motor Skills in j 
Young Children: An Experimental Study of the Effects of ,, 
Practice in Throwing at a Moving Target," University of Iowa 
Studies~ Child Welfare, 4:26, No. 5, June, 1931. ------
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two hands are generally used and thus less body rotation can 
accompany the throw. If one hand were used to throw a large 
ball, balancing the ball would be a problem for most childre~ 
In the chart previously cited (Chart I in the Appen-
dix), it can be noted that if the use of balls is suggested, 
volleyballs, soccer balls, or rubber playground balls eight 
and one-half-inches and ten-inches in diameter are indicated. 
Of the sixty-two activities listed in Chart II, the following 
information is available to teachers as to the type of ball 
to be used: eight- to ten-inch rubber balls are suggested 
for use in nineteen of the activities; a volley or soccer 
ball in thirteen of the activities; bean bags in ten; a 
rubber ball, no size indicated in ten activities; a "small 
ball," no specific size indicated in three activities; a 
three-inch or four-inch ball in two activities; and a small 
rubber ball and a tennis ball in one activity each. In 
twenty-five of the activities, no size or type was indicated, 
simply "a ball." These are the suggestions, and yet there 
is no evidence to suggest that small balls cannot be thrown 
or that large balls are easier for the first grade child to 
handle when throwing. 
In conclusion as to the need for this study, the 
information gained would be applicable in such teaching sit-
uations as the playground, gymnasium, and classroom instruc-
tional situations, as well as workshop and teacher-training 
situations. It is needed by elementary school classroom 
L ________ ___ 
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teachers and supervisors, elementary school physical educa-
tion teachers and supervisors, physical education students 
and teachers in the college teacher-training programs. 
Such knowledge as the effect of instruction on skill 
development, grade placement of skills and activities con-
structed from the status of children's abilities, and the 
materials to be used in instructional situations for best 
results in learning are essential to all phases of education, 
particularly in the physical education curricular area. 
Summary 
1. There are certain fundamental motor skills that 
should be acquired by the child at the end of 
his first year in school. 
2. These skills are the basic requirements for 
performance of all activities in a well-planned 
phys ic.al education program. 
3. Throwing skills form a large part of this 
foundation. 
4. The purpose of this study was: 
a. To provide further evidence as to the effect 
of instruction in the first grade on the 
development of throwing for distance and 
throwing for accuracy. 
b. To provide additional data as to the abil-
ities (both as to pattern used and goal 
22 
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attained) of first grade children in distance 
and accuracy throwing previous to any planned 
school instruction. 
c. To provide information as to the throwing 
pattern used and the distance and accuracy 
achieved with varying sizes of balls. 
5. The need for this study was shown in the following 
ways: 
a. Lack of research to support the hypothesis 
that specific instruction in throwing skill 
will result in learning. 
b. Lack of knowledge as to current throwing 
abilities of children, and therefore empir-
ical grade placement of skills and activities 
in textbooks of physical education for the 
elementary school. 
c. Lack of knowledge as to the . size of ball to 
be used when instructing children in the 
various throwing patterns. 
---
.._ --~------
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CHAPTER II 
REVIEW OF RELATED RESEARCH 
It is the purpose of this Chapter to present a review 
of previous investigations which are related to the present 
study . These studies are categorized as follows: 
1 . Those experimental studies specifically related 
to the effect of instruction on the development 
of throwing skills of preschool and elementary 
school children . 
2 . Experimental studies concerned with the practice 
or play effect on the development of throwing 
skills of preschool and elementary school 
children . 
3. Observational studies as to the throwing 
abilities or performance of preschool and 
elementary school children. 
Experimental Studies Relating to 
the Effect of Instruction on the 
--- -- -- ---
Development of Throwing Skills 
The first study to be discussed here is that of 
Goodenough and Brian reported in 1929. Twenty four-year-
olds enrolled in a nursery school were divided into three 
·- --
·-
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groups and worked on an accuracy ring-toss game . The ring, 
I' made of manila rope and seven inches in diameter, was tossed 
or thrown at a cylindrical post four feet ten and one-half 
inches distant. With the post as the center, two circles 
(twelve inches ~nd twenty-four inches in diameter) were 
I drawn around it. 
target as well as the surrounding floor space, into 
Two cross lines were added, dividing the 
quadrants . Each subject performed twenty trials of this 
skill for fifty days as a member of one of three groups. 
I 
Group A received no instruction or demonstration of 
throwing . Group B had a demonstration of a throw and the 
I 
I 
I 
I 
I 
I 
II 
,, 
nature of their throwing errors pointed out. They were 
told where to hold the ring but no further instructions 
were given . The subjects could use any type of throw they 
wished. Group C received instruction as in Group B, but 
it was more rigid . They were shown only one method of 
holding and throwing the ring . No experimentation with 
other throws was allowed . They were instructed to swing 
the arm back and forth a few times and to pitch the ring 
forward and upward . Frequent demonstrations were given. 
The results showed the amount of improvement 
averaging least for Group A, only slightly higher for 
Group B, but very much greater for Group C. They concluded 
that the findings suggest that continued practice according 
to a constant method is more likely to result in improvement 
in a motor function within a limited period of time than 
I' 
I 
·-
random experimentation with various methods. The assumption 
is made, of course, that the method is reasonably well 
suited to its purpose, in this case, the underhand throw. 
The powers of self-criticism are not developed enough in 
young children for uncontrolled practice to be of much 
benefit in acquiring skill. Verbal suggestion and criticism 
alone did not appear to be effective in improving skill.l 
Dusenberry's study completed in 1950, involved fifty-
six subjects in the three to seven year age range and the 
skill of distance throwing. "Dead" tennis balls were used. 
It was interesting to note that even this size of ball was 
thought to be slightly large for some of the younger 
children's grasps. A demonstration of the overhand throw 
was made and then each child was asked to throw five times. 
No further instruction was given . The subjects, after the 
initial test, were divided into two groups, one receiving 
practice and instruction in throwing twice a week over a 
period of three weeks, or six sessions, and the other acting 
as the control group. Both "practice" and control groups 
made gains in average throwing scores from the initial test 
to the final test. The difference in the gains of the 
tttrained" and control groups was significant at the seven 
lFlorence L. Goodenough and Clara R. Brian, "Certain 
Factors Underlying the Acquisition of Motor Skill By Pre-
School Children," Journal of Experimental Psychology, 
12:127-155, April, 1929. 
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I evidence suggested that, due to specific training in 
throwing, learning occurred over and above the effects of 
maturation and general practice .2 
The terms "training," "practice," and "instruction" 
were apparently used synonomously. Instruction was given 
"when it seemed necessary" as to weight shift, body 
rotation, arm movement and release of the ball. These 
[ instructions, explanations, and demonstrations were given 
I' 
I, 
II 
while five practice throws were taken at the beginning of 
each period. Following the practice throws, five additional 
throws were made and distances were recorded. Reminders of 
instructions were given during these throws and verbal 
praise and a candy reward were given if the scores indicated 
I 
any improvement over previous throwing periods .3 
Taylor's experimental study involved twenty second 
and twenty fifth grade children performing a throw for 
distance and the standing broad jump. Only the former will 
be reviewed here. The initial population was made up of 194 1 
I 
second graders and 265 fifth graders . From this population 
forty children were selected, twenty average performers and 
I twenty poor performers. The experimental and control groups 
I I 
I 
2Lois Dusenberry, "A Study 
in Ball Throwing by Children Ages 
Quarterly, 23:9-14, No . 1, March, 
of the Effects of Training I 
Three to Seven," Research 
1952. 
3rbid. 
' 
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then were made up from these children, ten average and ten 
poor performers in each group . They were paired according 
to their scores. The experimental groups " ••• received in 
addition to the regular physical education program three 
thirty-minute training periods per week on the specified 
skills over a period of eight weeks. 114 The control groups 
followed the regular physical education program. This is 
the extent of the description of the activities of both 
groups. No mention is made of the lessons used in the 
instruction or exactly what happened in the "training 
periods." "Training" was defined as " ••• practice under 
supervision over and above that given in the regular 
physical education classes."5 Confusion arises when the 
term "practice" is used synonomously with 11 training period. 11 
In the throw for distance, the type of throw is not 
mentioned, nor the size of the ball, only that it was a 
"hard ball." The best of three trials was the score used. 
There was no statistical treatment indicating the signifi-
cance of differences between the control and experimental 
groups. The reported results on the second grade in the 
throw for distance is that the "poor" experimental group of 
4Gladys E. Taylor, "A Study to Determine the 
Influence of Training on Performance of Selected Second and 
Fifth Grade Children in the Throw for Distance and the 
Standing Broad Jump," (unpublished Master's problem, 
University of Wisconsin, 1953), p. 11. 
5Ibid., p. 2. 
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boys increased on the average of "about 11 fourteen times that 
1 of the poor control group, while the "average" experimental 
I 
I 
j, 
I 
I 
I 
group only increased "about" four times as much as the 
average control group . The control groups increased only 
slightly. The "poor" experimental group of girls had an 
increase of "about" ten times that of the poor control 
group. The "average" experimental group of girls increased 
1 on the average of eight times that of the average control 
group .6 
I 
Miller's study dealt with seventy-seven first grade 
children and the effect of instruction on developing 
throwing for accuracy. Each child threw twenty overhand 
throws at a target placed nine feet six inches from the 
throwing line. The outside circle of the target was two 
j, feet six inches in diameter. Ten-inch rubber playground 
balls were used. Over an eight-week period, thirty-nine 
children in the experimental groups received instruction in 
1 the overhand throw for accuracy for twenty-six twenty-minute 1 
I periods . During the same eight-week period , thirty-eight 
I 
children in the control groups received twenty-six twenty-
minute periods of play using games which involved throwing 
~~~ :k::::.but did not receive any instruction in throwing 
After statistical treatment of the data, it was 
6 Ibid ., 33 pp. 
~====~========= 
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found 
I 
I 
II 
I 
I' 
that both boys and girls in the control and experimental 
groups gained in throwing for accuracy. The improvement 
was greater in the experimental groups than in the control 
groups, especially for the girls, but was not statistically 
significant.? 
The failure of these results to prove significant 
possibly was due to the type of throw selected for study or 
the size of ball. Perhaps a ten-inch ball is not as 
desirable for any type of target work as is a smaller ball 
(five-inch or tennis). A large ball was used in only three 
of the seventeen accuracy studies reviewed. 
The "formal instruction" was described as follows: 
The children were put in a line or file formation 
and practiced throwing the ball back and forth. 
During this time they were under the close supervision 
of the investigator. The second ten-minute period was 
devoted to playing games using a b~ll. Instruction 
was also given during this period. 
The "instruction" at the beginning of the eight-week period 
was on a "group basis ," with the investigator showing and 
telling the children as a group the "correct form" for the 
overhand throw. As the "training period" went on, 
instruction was given more on an individual basis . 
Demonstrations were used frequently. One ball was used 
7Ja.mes L. Miller, "The Effect of Instruction on the 
Development of Throwing for Accuracy of First Grade 
Childrentt (unpublished Master's thesis, University of 
Maryland, 1955). 
81.!?l.£., P · 17. 
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for every six or seven children.9 
In critical summary of these studies, it appears that 
ttinstruction" is reduced to a process of explanation and 
demonstration of the skill. A second point worthy of note 
is the interpretation of "correct form." The interpretation 
of correct form for the overhand throw for accuracy often 
includes proper foot placement (as the child swings his arm 
he steps forward on the opposite foot). This would be 
desirable for maximum force and distance, but is unnecessary 
for accuracy throwing from short distances. Broer discusses 
this point of using the same form in a throw regardless of 
the purpose of the throw. 
~~ether or not maximum force is desirable depends 
upon the purpose of the particular throw. • • • 
Not every throw demands as long a backswing as 
possible . It is not even always necessary to have 
the feet in a forward stride, or the opposite foot 
forward. These are important only in that they 
contribute to force and thus to the speed of the 
hand and of the thrown object. The important 
consideration is the relationship of these • • • 
(and other factors) to the magnitude of the force 
and the resultant speed which the body can produce. 
The most suitable speed for the purpose must be 
determined and adjustment of movement pattern made 
accordingly.lO 
In accuracy throwing from the distance cited in the 
majority of accuracy studies, little force is required and 
9 Ib 1 d • , 6o PP • 
10Marion R. Broer, Efficiency of Human Movement 
(Philadelphia: W. B. Saunders Company, 1960), p . 185 . 
I' ,, 
therefore balance is not a problem . Therefore, foot 
position is unimportant and need not be included as part of 
the "correct form" instruction. 
Broer continues with an explanation of instruction. 
Too frequently the pattern of maximum force is 
taught as ~ "throwing pattern" and this foot 
position, etc. is insisted upon for every throw. 
If the contribution of each part of the movement 
to speed and angle of release were understood, the 
student would be in a position to make judgments 
according to purposes and more efficient movement 
would result in situations which call for less than 
maximum force. Form is too often judged by the 
execution of the "maximum force pattern" rather 
than the movement which can accomplish the purpose 
with the least expenditure of effort and strain.ll 
Experimental Studies Concerned with 
the Practice ~ Play Effect ~ the 
Development of Throwing Skills of Pre-
School and ~lementary School Children 
In 1931, Hicks completed a very thorough and well-
controlled study on the effects of practice in throwing at 
a moving target. He used sixty subjects from two and one-
half to six and one-half years of age. The target was four 
feet in diameter and moved eight feet at the rate of one 
foot per three seconds. It was constructed so that one 
could determine the quadrant in which each throw struck. 
White squash tennis balls were used, approximately two and 
one-quarter inches in diameter. Three preliminary throws 
llrbid., PP• 185-186. 
~~------------------~------------
were given in the initial test, followed by ten practice 
throws. These throws were unstructured, the child throwing 
as he preferred. The subject stood five feet from the 
target. The practice group repeated the moving target test 
once a week, for eight weeks, ten trials allowed each 
session. No instruc·tion was given as to how to improve the 
throws. The control group did not practice with the target 
during this eight week period. Both groups were given two 
final tests at the end of this period. 
Both experimental and control groups made substantial 
gains with a slight advantage in favor of the practice group 
which was not statistically significant. The tentative 
conclusion was that for the development of complex motor 
skills in preschool children, maturation and a general 
environment in which many experiences are possible, are 
much more important than systematic practice. 12 
It was interesting to note that eighty-eight per 
cent of the throws were overhand. However, he stated that 
no typical detailed method of throwing was used by the 
children, or by individual children consistently. 
Although many studies are available as to the effect 
of practice on skill development, only the one included here 
12James A. Hicks, "The Acquisition of Motor Skills 
in Young Children: An Experimental StudYt of the Effects of 
Practice in Throwing at a Moving Target,' University of Iowa 
Studies in Child Welfare, 4:3-80, No. 5, June, 1931. 
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I is relevant to the present study when limiting the choice 11 
II to the elementary school level and throwing skills. Smith's 
study involved the practice of a tossing skill {and is II 
I described in the next section) but this was done in order to 
I establish "learning ability groups." The effect of practice 
was not the purpose of the study. 13 I 
Observational Studies as to the 
Throwing Abilities ,£.!: Performance 
I of Preschool and Elementary School 
Children 
The main point of emphasis in the following review of 1 
II the observational studies has not been in reporting the 
I results or conclusions. The procedures used for these 
11 purposes, particularly the types of measurements taken or 
I the methods of observation, were of primary concern. 
il Cunningham studied 100 children ranging in age from 
' one year to three and one-half years. 
I ::::: :::0:e::~:::~ ;:::gh::e:b::::a::::::n:i::i:::· sk:lls 
She measured various 
I' I arranged in order of difficulty. The test passed most 
frequently, in other words, was listed first. A test was , 
~ considered applicable at a given age if It was passed by 
I 
I 13Jean A. Smith, "The Relation of Certain Physical Traits and Abilities to Motor Learning in Elementary School 
Children" (unpublished Doctor's dissertation, Indiana 
1 University, 1953). 
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I half or more of the cases. The following is a list of the 
tests on the scale that involved throwing. The item numbers 
refer to the placement of the item on the list. 
Twenty-four months: Item Four: to throw a bean 
bag into a twelve-inch hole after practice. 
Thirty months: Item One: to throw a bean bag into 
a hole at a three-foot distance, twice with three trials. 1 
Thirty-six months: Item Two: to throw a softball 
into a basket from a distance of three feet (elevation 
of basket three feet). 
Item Nine: to throw a hoop onto 
a rod from a distance of three feet (elevation of rod 
three feet). 
The correlation between the motor scores and Binet 
scores suggested a degree of relationship at all age levels. 
It is interesting to note that all throwing tests involved 
throwing for accuracy.l4 
I 
Jenkins compared the achievement of 300 children 
five, six, and seven years of age. Her comparisons were 
based on performances in a six-inch indoor baseball throw 
for accuracy and distance, a bean bag toss for accuracy, 
as well as running, jumping, and hopping events. One 
--------
14Bess v. Cunningham, "An Experiment in Measuring 
Gross Motor Development of Infants and Young Children," 
Journal of Educational Psychology, 18:458-464, No. 1, 
October,1927. 
1,1 
preliminary trial and three test trials were given in the 
throwing events, the best record taken as the score. The 
baseball accuracy test was performed five, ten, twenty, and 
thirty-five feet from the target. The target was placed on 
the wall, forty-two inches from the floor, and was nine 
inches in diameter . The first throw from each distance was 
the practice trial and not recorded . When a child failed 
all trials at any one distance he did not attempt any 
greater distance. Failure consisted in missing the target 
six feet or more or in hitting the floor instead of the 
wall. Any type of throw was scored. 
An overhand throw was used in the distance test. It 
I is interesting to note in connection with the distance test 
that although the preliminary trial was allowed it proved to 
be of no particular advantage and therefore could be omitted 
I in further testing. Overhand throws were not scored in the 
I' bean bag test . Throws were made from ten, twenty, and 
j thirty-five foot distances at a nine-inch circular ground 
target . Failure again consisted in missing the target six 
feet or more and the subject was not allowed to attempt a 
1 throw from any greater distance if all three trials were 
missed at the previous distance . l5 
11---
15Lulu M. Jenkins, ! Comparative Study of Achieve-
ments of Children of Five, Six, Seven Years of Age, 
I Contributions to Education No. 414 (New YorkT Columbia 
Teachers College, 1930). 
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Rodgers and Heath experimented in the use of 
Jknowledge and skill tests in playground baseball. Tests I 
!were administered by squad leaders before any definite 
!practice in game elements was begun and again at the close 
of the season, over a three-year period. Fifth graders , 
1,560, and 1,336 sixth graders were tested. In the accuracy I 
' 
throw, a twelve-inch playground baseball was thrown at a wall I 
target eighteen inches by thirty-six inches {scoring two 
lpoints). A second rectangle was drawn around this, measuring 
thirty inches by forty-eight inches (scoring one point) . 
lf Ten underhand throws were made from a distance of thirty-
lfive feet. In this report, no mention was made as to what 
~ actually took place between the testing periods but the 
statement was made that a weak teacher may not make the most 
il or the physical education period as an instructional 
I 
I 
period.16 
Probably the most widely-known work on the achieve-
:ment of children in fifth through ninth grades was Neilson 
!! and Cozens' Achievement Scales in Physical Education 
!! Activities. Of interest here is the playground baseball 
' throw ror accuracy and the throw for distance. The circular I 
II 
target for the accuracy test was five feet in diameter. Ten 
!overhand throws were taken from a di stance of thirty-five II 
37 
16Elizabeth G. Rodgers and Marj orie L . Heath, "An 
Experiment in the Use of Knowledge and Skill Tests in 
Playground ~aseball ," Research Quarterly, 2:113-131, No. 4, 
_De,cAmhA -r> _l':J_3L ___ _ _ _ ==IF==~=-==--=-:;;_ 
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feet. The total of the ten throws was used in scoring. In 
the distance test, the overhand or sidearm throw was used 
for three trials, the best of the three being recorded. A 
thirty-foot by two-hundred-foot landing area was used, and 
the ball had to land within this area in order to be 
measured; otherwise, another trial was given . 17 
Wellman measured the motor achievement of ninety-
eight preschool children ranging in age from thirty to 
seventy-two months. She used various tests but only the 
ball throwing for distance will be described here. Three 
trials were given with each of two balls, nine and one-half 
inches and sixteen and one-quarter inches in circumference. 
She reported that two-thirds of the two-year-olds threw less 
than three feet and less than half of the six-year-olds 
could throw the entire seventeen feet. The smaller ball was 
thrown a longer distance than the larger ball and done so 
about ten months earlier for the same distance.l8 
With these small balls, the performances are inferior 
to what would be expected . It should be noted that the 
experimenter stood at one end of a pre-marked paper field 
seventeen feet long and asked the child to throw the ball 
17N. P. Neilson and Frederick w. Cozens, Achievement 
Scales in Physical Education Activities (New York: A. S. 
Barnes and Company, Inc ., 1939) . 
18Beth L . Wellman, "Motor Achievement of Pre-school 
Children," Childhood Education , 13:311-316, No . 7, March, 
1937 . 
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I to her. This procedure could have caused the child to thro=w~jl==3=9~---~~ 
short, in an attempt to throw accurately to the experimenter. , 
Perhaps an element of accuracy was thus induced that had not 
been intended and influenced the results. 
Wild observed thirty-two children from two to twelve 
years of age in order to determine how children use their 
bodies when executing a hard overhand throw. The children 
I from six and one-half through twelve years used a hard 
outdoor baseball for throwing. The children five to six 
I 
I 
years old used six-inch and five-inch hollow rubber balls, 
I 
red tennis balls, white sponge rubber balls of tennis ball 
size and a volleyball. 
II The method of motion pic ture film analysis was used. 
Four means of evaluating the throw were derived: velocity 
1 of the ball, movement performance score, timing score, and 
acceleration of the hand with the ball. Type patterns of 
I the various phases of the throw and of the whole throw were 
determined. Each child's throw could then be classified as 
to type and performance level scores were obtained. The 
types were tentatively assigned to an age schedule and 
suggested a developmental sequence. Briefly, Stage I she 
I 
J characterized by anteroposterior movement and assigned to 
I 
' 
' 
I 
I 
ages two to three or possibly up to four years. Feet remain 
in place. Stage II was marked by the introduction of body 
and arm movements in the horizontal plane and was assigned 
to ages three and one-half to five years. The feet remain 
I 
' 
I 
together and in place . Stage III marks t he introducti on of 
stepping; it is the right- foot-step-forward throw, ass igned 
to age five to six years . Stage IV is the left-foot-step-
forward throw, which is the mature form. All boys who had 
reached the ages of six and one-half years used t his form. 
In most cases, the girls had attained the body and foot 
movements , but had incompletely developed forms of the arm 
movements . l9 
The main criticism of this study has been in the 
small number of subjects for observations of this nature. 
Twenty children were observed from two to seven years, and 
twelve from seven to twelve years . As she pointed out 
herself , maturational factors are believed to be operative 
as the basic type patterns of throwing develop, and 
therefore, it hardly seems likely that one could generalize 
from twenty children as to the age schedule and develop-
mental sequence of throwing . Bayley and Espenschade noted 
in their review of the study appearing in the Review of 
Educational Research that her conclusions about age changes 
and sex differences are suggestive , but the number of cases 
is entirely inadequate for this cross-sectional type of 
19Monica R. Wild, "The Behavior Pattern of Throwing 
and Some Observations Concerning I ts Course of Development 
in Children, " Research Quarterly, 9:20-24, No . 3, October, 
1938. 
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I 
Another danger would lie in a reader's application of I 
this information to the throwing of any size of ball for all 
purposes. It should be remembered that the children were 
observed while executing a hard overhand throw. They were 
j not throwing as far as they could nor as accurately as they 
could. 
Gutteridge studied the motor achievement of children 
I from two to seven years of age. The ball throwing observa-
' 
I 
I 
I 
II 
I 
tiona were of 113 cases, mainly in the five-and six-year 
period. A ten point rating scale was used, whereby a throw 
was rated as to: one-two: no attempt made; three-seven: 
habit in process of formation; eight-ten: basic movements 
achieved. There were descriptive phrases for each numerical 
rating. For example: eight: movements coordinated; nine: 
easy performance with display of satisfaction; ten: evidence 
of accuracy, poise and grace. The range of ratings in 
throwing was wide at all ages; even at six years of age it 
covered the scale from awkwardness to excellence. She con-
eluded that the size of ball makes some difference in the 
Both hands were used in the early I manner of throwing. 
attempts to throw a ball of any size but in the case of a 
large ball this method was not superseded. She observed the 
20Nancy Bayley and Anna Espenschade, "Motor Develop-
ment from Birth to Maturity," Review of Educational Research, 
11:562-572, No . 5, December, 1941. --
. 
throwing of ten to twelve-inch balls, eight and nine-inch, I 
six-inch, and four and five-inch balls (all diameter measure-
ments} by recording the number of children who were observed 
as using these balls. Sixteen children between the ages 
five, six, and seven years were recorded as using a ten to 
twelve-inch ball. Four children of three years and nine 
children of four and five years used eight and nine-inch 
balls. Three children of two and three years, five children 
of four years, and sixteen children of five years used the 
six-inch ball. Twenty-four five-year olds and twenty-nine 
six-year olds used balls of four and five inches. 
The children were observed, it must be remembered, 
in their usual activities in everyday conditions in the 
playground or playroom, without any attempt at special 
training and without distracting their attention from their 
own pursuits. It is interesting to note, therefore, that 
fifty-three of the children were observed playing with the 
I smallest ball (four and five-inch), and twenty-four with the 
six inch ball. Approximately seventy-three per cent of the 
children observed were using small balls (four, five, or 
six inch) of their own accord. The age range of these 
children was from two to six years. 21 
Taylor developed achievement scales in physical 
21Mary v. Gutteridge, "A Study of Motor Achievements 
of Young Children" (unpublished Doctor's dissertation, 
Columbia University, 1939}. 
I 
education skills for children in grades one, two, and three. 
I Included in the skills were a six-inch ball throw for 
~ distance and accuracy and a bean bag toss for accuracy. One ' 
teacher in every school was selected to give the tests to 
l1 all children in his school with the exception of the first 
I 
j grades, where the classroom teachers administered the tests. 
I One thousand five hundred and sixty children were tested.22 
I Carpenter experimented with fourteen items in order 
to select measures of big muscle speed in primary school I 
1 children Although the throwing items were eliminated later 
I in that :hey were not measures of big muscle speed, the test 
1 procedures are of interest here. Three throwing tests were I 
I administered to 253 children in the first three grades. A 
I twelve-inch playground baseball was used for distance and 
I accuracy tests and a volleyball for a distance throw. The 
I 
best of three trials was recorded for the distance throws. 
A target the same size and coloring of an archery target 
(four feet in diameter} was used for the accuracy test, with 
the subject taking five trials from a distance of ten feet. 
His score was the total number of points made. Any type 
throw was allowed in all tests. 23 
22Elizabeth A. Taylor, "Achievement Scales in Physi-
I, 
I 1 
cal Education Skills for Children in Grades One, Two, Three," 
j Elementary School Journal, 41:677-682, No. 9, May, 1941. 
I 23Aileen Carpenter, "The Differential Measurement of I 
Speed in Primary School Children," Child Devel_2Ement, 12:1-7, 1 
No. 1, March, 1941. 
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In Carpenter's work involving the measurement of 
general motor capacity and general motor ability, 217 
these abilities. The throwing test was just as good a j 
predictor as was the hurdle jump. A baseball was thrown 
I and the mean of three throws was taken to represent the 
achievement on the test. 25 
II Physical traits and skills of children in the first 
three grades were observed by Perkins. She used three 
throwing items: one distance and two accuracy tests. A 
soccer ball was thrown overhead in the distance test, one 
II--
24Aileen Carpenter, 11 The Measurement of General Motor 
Capacity and General Motor Ability in the First Three Grades" 
Research Quarterly, 13:444-465, No . 4, December, 1942. 
25Doris M. Hartman, "The Hurdle .Jump as a Measure of 
Motor Proficiency of Young Children," Child Development, 
1 14:201-211, December , 1943. 
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point being recorded for each line the ball crossed before 
hitting the floor. Lines were drawn at nine, eleven, 
thirteen, fifteen, nineteen, and twenty-five foot distances. 
j Apparently twenty-five feet was the limit of expectation of 
performance. In one accuracy test, six bean bags were 
thrown at an Indian club nine feet from the subject. In 
the other accuracy test, a volleyball was used and was 
thrown at a circular wall target three feet in diameter. 
Again the distance from the target was nine feet. The best 
score was recorded after "several chances were given the 1 
child in each test."26 
Although Seils' preliminary work included accuracy 
throwing with three sizes of balls (baseball, twelve-inch 
softball, and a tennis ball) from ten and fifteen feet and 
a throw for distance with the same balls, only the throw for 
distance with the tennis ball was used in his main study. 
He felt this size of ball was best adapted to the small 
hands of young children. Three trials were given and the 
total distance of all trials was recorded. The children 
threw in their preferred manner. Children in grades one, 
26Lorene F . Perkins , 11 Physical Traits and Skills of 
Young Children," Teachers College Journal , 18:102-103, 117, 
No . 5, March, 1947. 
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two, and three were tested, a total of 510 subjects.27 
Latchaw's study extended over a two-year period. 
Rather than an all-out performance in a distance throw, she 
used timed tests of the accuracy type. A twelve-inch inseam 
softball was thrown overhanded at a rectangular wall target I 
five and one-half feet wi de and at least ten feet high. The 
subject stood within a five and one-half foot square area 
nine feet from the target and was given two fifteen-second 
trials. The better score was then recorded. A basketball 
wall pass timed test was also used. The target was eight 
feet by four feet. The subject was given two trials of 
fifteen seconds each in which he stood four feet from the 
wall and threw the ball in any way he preferred. Again, 
the better score was recorded. 
Of interest here is her statement that the results 
obtained indicated that experience, or some form of matura-
tion, determined the performance of the subjects measured by 
the given test to a greater degree than did age, height, and 
weight factors.28 
Warner investigated the motor ability of 941 third, 
27LeRoy G. Seils, "The Relationship Between Measures 
of Physical Growth and Gross Motor Performance of Primary-
Grade School Children" (unpublished Doctor's dissertation, 
Boston University, 1948). 
28Marjorie E. Latchaw, "A Study in Measuring Selected 
Motor Skills at the Fourth , Fifth, and Sixth Grade Levels" 
{unpublished Doctor's dissertation, State University of 
Iowa, 1952). 
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fourth, and fifth grade boys in various physical education 
activities. Four of the twenty-four items involved throwing 
a volleyball for distance and accuracy and throwing a 
twelve-inch softball for distance and accuracy. Only one 
trial was given on the distance throws. The one-hand 
overhand throw was used in both distance and accuracy tests. 
The wall target was drawn in five circles, the center circle 
one foot in diameter and the outer circle five feet in 
diameter and one foot from the floor. When throwing the 
volleyball, the children stood twenty feet from the target. 
The distance was increased to thirty feet for the softball 
throw. Five throws were totaled for the accuracy scores. 29 
The object of Govatos' study was to determine what 
relationships existed between selected measures of growth 
and specific skills, such as throwing. Fifty-six boys and 
forty-five girls threw twelve-inch softballs overhanded and 
underhanded both for distance and accuracy. Six trials were 
given in both tests, three overhand trials and three under-
hand trials. The distance trials were averaged and the 
accuracy trials were totaled for the final scores. As in 
Warner's study, the target was five feet in diameter, com-
posed of five circles, the innermost circle being one foot 
29Albin P. Warner, "The Motor Ability of Third, 
Fourth, and Fifth Grade Boys in the Elementary School" 
(unpublished Doctor's dissertation, University of Michigan, 
1952). 
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in diameter. The children stood fifteen feet from the 
target. Although the reporting of results is not the 
purpose of this review, it is interesting to note that 
Govatos reported sixty-eight per cent of the boys threw the 
ball farther using the overhand throw. Seventy-one per cent 
of the girls, however, threw farther using the underhand 
throw. He summarizes that 11 ••• these results suggest a 
preference in the manner of throwing a ball by boys and 
girls of elementary school age."3° 
Smith observed the relation of certain physical 
I traits and abilities to motor learning, using one hundred 
I 
I children in the first, second, and third grades. One of the 
motor learning activities studied was a ball toss for 
accuracy. Tennis balls were tossed underhanded at a metal 
basket fourteen and one-half inches high with a top diameter 
of thirteen inches and base diameter of eleven inches. The 
subject stood ten feet from the basket, and tossed one 
hundred balls consecutively at the basket. The score was 
the sum of the number of balls falling into the basket. If 
the throw was not an underhand one, no point was scored. 
For two twenty-minute periods per week for six 
weeks, the children practiced the ball toss skill. Only 
30Louis A. Govatos, 11Relationship Between Physical 
II 
II 
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Skills and Growth in Elementary School Children" (unpub- I 
lished Doctor's dissertation, University of Michigan, 
II 1952), p. 111. 
--
1 
six practices together. Fifty throws were taken, divided 
into five trials of ten throws each. No individual guidance 
was given during the periods. Any comments made were 
directed ' to all six children. No clues were given except 
those mentioned in the directions. A final test was then 
administered, the tossing of one hundred balls. 
Learning did occur in the ball tossing test between 
the initial and final tests. However, since no control 
group was used, one cannot state that this learning was due 
to the practice of the skill.3l 
Hooley used two softball throwing tests, one for 
distance and one for accuracy, and two basketball tests, also 
distance and accuracy . Twenty girls in the fifth and sixth 
grades and twenty girls in the eleventh and twelfth grades 
were selected as the best and poorest performers from groups 
of seventy each. Various motor tasks were used in addition 
to throwing . In the overhand softball throw for distance, 
three trials were taken . In the overhand softball throw 
for accuracy, thirty trials were taken fifteen feet from the 
target (elementary school) and eighteen feet (high school} . 
The target was seventy-two inches by seventy-two inches in 
overall measurement and within this area circles were drawn, 
----------------
31 Smith, .Q£ • cit . 
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the bull's-eye six inches in diameter, the next circle 
I twenty-two inches, then forty-two inches, and the outside 
circle sixty-six inches in diameter. Both basketball tests 
required the use of the two-handed basketball underhand 
throw, held between the knees. Three trials were used for 
distance and thirty for accuracy. The high school pupils 
~,, 
stood at the free-throw line and threw for the basket; the 
I 
elementary school girls moved three feet closer to the 
basket.32 
Crooks' study was a longitudinal one of motor per-
formance of girls and boys in the first through sixth grades. 
Her main interest was the relationship of certain individual 
I differences to social adjustment. A series of motor per- jl 
formance records were taken, one of which was throwing for I. 
distance, administered in the fall. In the first and second 
' grades a volleyball was thrown; in the third through the ,, 
II II sixth grades a soccer ball was thrown. Any type of throw 
lj could be used. Two throws were recorded but only the better 
score was used. The range of the first grade girls throw 
for distance was seven to fourteen feet; the boys' range in 
first grade was sixteen to twenty-eight feet and three 
II inches. As was pointed out in another section of this 
li 
'I 
I 
I 
I 
I 
32Agnes M. Hooley, "Level of Aspiration of Good and 
I Poor Performing Elementary and High School Girls in Selected I Physical Education Activities" (unpublished Doctor's 
dissertation, University of Wisconsin, 1954). 11 
I 
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study, 
ranked 
social 
her results clearly showed that the group which 
high in motor performance showed a higher degree of 
acceptance.33 
Hooley conducted a follow-up study, using the data 
I from her previous work. She analyzed the cluster and 
scatter in target strikes of good and poor softball players. 
The target was divided in octants. Although her subjects 
1 
were fifth, sixth, eleventh, and twelfth grade girls, the 
·, study is of interest here because of the structure of the 
I target and the statistical procedures used in the analysis 
I 
I of the data. The "good" performing groups tended to place 
I 
their greatest number of throws in adjoining octants whereas 
'I I, 
I 
II 
"poor" performing groups placed their throws over many 11 
I 
' octants. The upper portions of the target were more favored 
by the subjects while those at the right side of the target I' 
were hit seldom. Clustering of strikes predominated over 
I 
I, scattering of strikes in all groups except the "good 11 
I 
I 
I 
I 
I 
elementary school group. Her concluding paragraph was 
devoted to the importance of instruction: 
Throwing ability is important to the young, and 
useful to the old. It is a skill which seems to be 
inherent in man's nature, his needs, and his leisure 
time pursuits. Moreover it is generally a product of 
learning and practice. We would do a great favor to 
children, and to the adults who are latent within them, 
33Ellen E. Crooks, "A Study of the Relationship of I Certain Individual Differences to Social Adjustment in 
' Middle Childhood" (unpublished Doctor's dissertation, 
University of Denver, 1956}. 
I 
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if we would include efficient teaching of throwing 
among the many
4
instructional offerings which are 
made to them.3 
Howe compared the motor skills of forty-three 
mentally retarded children and forty-three normal children 
between the ages of six and one-half to twelve years. He 
used a ball throw for accuracy test as well as others. Ten 
throws were made at an archery target from a fifteen-foot 
distance. However, after the test was demonstrated, the 
child was given an opportunity to practice unt i l the 
examiner believed the subject knew what was expected of him. 
The mean of the throws was used. The normal group was 
significantly superior to the retarded group on all eleven 
motor tests for the boys and for the girls with the exception 
of the grip strength test and the accuracy throwing test.35 
This section of the review of literature was devoted 
to observational studies as to the throwing abilities and/or 
performance of preschool and elementary school children. 
Of the twenty-six studies reviewed here, nine involved 
accuracy measurements, seven distance measurements, and 
eight both distance and accuracy measurements. In two 
34Agnes M. Hooley, " An Analysis of Cluster and 
Scatter in Target Strikes of Good and Poor Softball Players" 
(a report to the Committee on Scholarly Advancement on a 
project completed under a grant for research aid, Bowling 
Green State University, 1958), p. 48. 
35clifford E . Howe, "Comparison of Motor Skills of 
Mentally Retarded and Normal Children," Exceptional Children, 
25:352-354, No. 8, Apri l , 1959. 
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studies, no measurements were taken but throws were rated and 
observed as to form only. The interest of the investigator 
was not centered in the results of these observational 
studies, but rather in the procedures used. The information 
gained was to provide background for the observational phase 
of the present study. 
Summary 
1. It has been the purpose of this Chapter to 
present a review of previous investigations which 
are related to the present study. 
2. These studies were categorized as follows: 
(a) experimental studies specifically related 
to the effect of instruction on the development 
of throwing skills of preschool and elementary 
school children; (b) experimental studies 
concerned with the practice or play effect on 
the development of throwing skills of preschool 
and elementary school children; and (c) observa-
tional studies as to the throwing abilities or 
performance of preschool and elementary school 
children . 
3. Many observational studies are available as to 
the throwing performance and achievement of 
elementary school children. 
4. Very few studies have been found dealing with 
53 
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the effect of instruction on the development of 
throwing skill in the elementary grades. In so 
far as the investigator has been able to deter-
mine, there have been no studies similar in 
nature to the present investigation. 
5. All of the experimental studies reported here 
used one size of ball only. Many of the observa-
tional studies used two sizes of balls. Only two 
of the observational studies of those included 
here observed the child in throwing more than 
two sizes of balls. Wild36 used six sizes, 
ranging from tennis balls to volleyballs. 
Gutteridge37 used seven sizes, ranging from four-
inch balls to twelve-inch balls. In so far as 
the investigator has been able to determine, 
there have been no experimental studies involving 
various sizes of balls. 
36wild, £E• cit. 
37Gutteridge, £E· cit. 
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CHAPTER III 
METHOD OF PROCEDURE 
Experimental Design 
The study was designed to occupy three phases: a 
preliminary phase, an observational phase, and an experi-
mental phase . The preliminary phase was for the purpose of 
trying out and refining observational procedures and took 
place in a kindergarten in Natick, Massachusetts, and in a 
first grade at Langley Park, Maryland . After procedures 
were refined, the main part of the observational phase was 
scheduled at Langley Park, Maryland with six first grade 
rooms, excepting those children used in the preliminary 
work. For background information, nursery school children 
were observed at Rockville Nursery School and Kindergarten, 
Rockville, Maryland and kindergarten children at Oak View 
Elementary School, Silver Spring, Maryland . 
Due to the importance of detailed observations, it 
was deemed necessary for the investigator to observe each 
child personally, with help from trained assistants. Two 
initial observations (referred to statistically as Test 1 
Distance and Test 1 Accuracy) were made on each child: 
throwing for distance and throwing for accuracy. Five red 
Voit air-inflated rubber playground balls with a stippled 
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surface were used for both types of throwing skills . The 
diameter measurements were ten inches, eight and one-half 
inches, seven inches, six inches and five inches . A sixth 
ball used was a new white tennis ball, two and one-half 
inches in diameter . The accuracy work was performed with a 
wall target. Records provided information as to the distance 
and accuracy achieved and the type of throw used. This 
information was recorded by sex , age, size of ball, distance 
from the target, and trial number . 
Following the observations, the experimental phase of I 
the study began with the six first grade rooms at Langley 
Park , Maryland . Three rooms were designated as experimental 
ones and three as control rooms . The three experimental 
rooms received instruction from their classroom teacher in 
the three basic throw patterns : underarm, sidearm and 
overarm for distance and accuracy throwing, using all sizes 
of balls . The control rooms continued their regular physical 
education work of the year, with the exception of formal 
instruction in ball throwing skills. 
After the experimental phase, the investigator 
observed each child twice (referred to statistically as 
Test 2 Distance and Test 2 Accuracy), employing the same 
procedures as those used in the initial observations. 
Preliminary Phase 
Natick, Massachusetts. The Bennett Hemingway school 
56 
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of Natick, Massachusetts was chosen for the preliminary work 
with kindergarten children. Six girls and seven boys were 
observed in throwing for distance and three of these girls 
and four of the boys in throwing for accuracy. This work 
was conducted indoors during the spring of 1959. 
II A graduate student, who was familiar with the study, 
I assisted the investigator during the Natick work. Since the 
i 
kindergarten teacher of the Natick subjects was also doing 
graduate work, the investigator had ample opportunity to 
explain the study and enlist her support. She consented to 
supply the necessary descriptive information on the subjects 
and to prepare them for the experience. 
During the preliminary work with the Natick kinder-
garten children, it was evident that an indoor area would 
not be sufficient since several boys exceeded this distance 
in their throws with the tennis ball. The preferance of an 
indoor location had to be abandoned. 
An attempt was made to use a twenty-four foot 
restraining line and a pre-marked tape (foot and half-foot 
I 
markings) running the length of the room perpendicular to 
il the res training line. The child was unable to remain behind 
the restraining line during the throw, was oblivious to the 
line, or was extremely conscious of it. Therefore, a 
rectangle was then placed on the floor with tape, with the 
thought that the child would not be as inhibited within an 
area as he was behind a line. This proved equally 
!I 
I 
I 
I 
I 
I 
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unsuccessful. A one hundred foot steel tape was substituted 
for the pre-marked tape, and measurements were taken to the 
nearest inch. The end of the steel tape was placed on the 
point of contact with the floor which represented the 
foremost contact of the leading foot during the throw. 
Only the eight and one-half-inch, five-inch, and 
tennis balls were used in the preliminary accuracy work at 
Natick, but since the time for administering the test was 
not as long as expected, the decision was made to use six 
balls for both accuracy and distance tests. After experi-
menting with ten-, fifteen-, and twenty-foot distances from 
the target, the mean scores indicated a maximal distance of 
twelve feet to be most discriminating. The decision was 
made to use three throwing distances: eight, ten, and 
twelve feet from the target. (The range of distances from 
the target in accuracy studies reviewed was from five feet 
to thirty-five feet for this age group when using balls; the 
mean distance was thirteen feet and seven inches, median and 
mode ten feet.) 
The size, design, and placement of the wall target 
were to undergo many changes by the end of the preliminary 
work. Referring to the literature, the wall targets used 
with this age group for ball throwing ranged in size from 
nine inches to four feet in diameter. These decisions 
appeared to have been arbitrarily made. 
A three-foot diameter was chosen to be the temporary 
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outside measurement of the target. The design was that of 
j
1 
three concentric circles, the bull' s-eye measuring one foot 
in diameter, the second ring two feet in diameter, and the 
third three feet in diameter. Quadrants were formed by 
I drawing two lines on the target at forty-five degree angles 
from the horizontal, bisecting the inner and outer circles 
'
'I but not the bull's-eye. Using colors on the target was 
I considered but later dismissed as a possible undesirable 
The influence and not within the limits of this study. 
II target was kept the off-shade white with blue crayoned 
r lines. 
I' I The decision as to the placement of the target was 
also difficult. For the Natick work, the target was 
jj outlined on the wall with white tape and the lower edge of 
1, the outside circle touched the baseboard. After further 
consideration, this target was deemed inadvisable and a 
II 
I 
portable one more desirable. 
According to the review of related studies, the 
distance from the floor to the lower edge of the targets 
I used in these studies ranged from six inches to three and 
one-half feet. Some of these choices were no doubt 
I arbitrary ones, while other investigators explained their 
I procedure that resulted in the decision. For example, 
Johnson had his subjects stretch the right arm forward 
horizontally and raised the target so that the bull's-eye 
would be on a level with the arm in this position. His 
II 
I 
I 
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subjects were using an overhand throw and darts.l 
The lower edge of Rodgers and Heath 's rectangular 
target was placed eighteen inches from the floor, the lower 
leg length of elementary school boys. This target was for 
underhand throwing with a twelve-inch playground baseball. 2 
Hicks' apparatus was by far the most outstanding as 
a solution to this problem. The subject could be raised 
or lowered, as well as the target. The subject stood on a 
vertically moveable platform and could be raised or lowered 
until the center of the target was horizontal to a point one 
inch below the shoulder height of the child, as measured to 
the acromium. The throws were unstructured and squash 
tennis balls were used .3 
Moffett had the centers of each target raised to 
heights equal to the mean heights of the points of release 
for each group of subjects. Since his testing was done in 
groups of five or six men, this was feasible, plus the fact 
1Buford Johnson, "Practice Effects in a Target Test: 
A Comparative Study of Groups Varying in Intelligence," 
Psychological Review, 26:300-316, No . 4, July, 1919. 
2Elizabeth G. Rodgers and Marjorie L. Heath, "An 
Experiment in the Use of Knowledge and Skill Tests in 
Playground Baseball," Research Quarter1z, 2:113-131, No . 4, 
December, 1931. 
3James A. Hicks , 11 The Acquisition of Motor Skills in 
Young Children: An Experimental Study of the Effects of 
Practice in Throwing at a Movin~ Target, 11 University of 
Iowa Studies in Child Welfare , 4:3-80, No. 5, June, 1931. 
that the activities were highly structured.4 
Jenkins' target was three and one-half feet from the 
floor. Since failure in this target throw consisted in 
missing the nine-inch {in diameter) target by six feet or 
more, this seems the likely reason for the comparatively 
high distance of the target from the floor.S 
The conclusion that was to be drawn from the 
literature concerning the placement of the target seemed to 
depend on the type of throw to be used as well as the type 
of object thrown. Since the throws in the present study 
could be any of ten types and since six sizes of balls were 
to be thrown, another criterion had to be selected. When 
throwing a ball to another child, the instruction has 
usually been to throw the ball to the waist level of the 
child in order to facilitate catching. This is an accuracy 
throw, the target in this case being a child, and more 
specifically, the waist level of the child. According to 
the United States Department of Health, Education, and 
Welfare publication Basic BoQ! Measurements of School Age 
Children, the mean distance from the waist to the floor of 
4Donovan c. Moffett, "A Study of Accuracy of Directior 
in Motor Skills at Different Distances as Determined by the 
Relative Size of the Angle of Error" (unpublished Doctor's 
dissertation, State University of Iowa, 1954}. 
5Lulu M. Jenkins, ~ Comparative Study of Achievements I 
of Children of Five, Six, Seven Years of Age, Contributions 
to Education~o:-ijlh (New York: Columbia Teachers College, 
1930). 
1 
I 
a six-year-old child is approximately twenty-eight inches.6 
For ease in construction, the investigator was of the 
opinion that if the center of the bull's-eye were thirty 
inches from the floor, this would be acceptable. 
The circular target was therefore drawn on a 
rectangular piece of wall board, three by four feet, with 
the top and side edges of the outside circle to the edge of 
the board, and the lower edge of the outside circle twelve 
inches from the floor. (See Appendix for Diagram of Target) 
Langley Park, Maryland. In addition to the pre-
liminary work at Natick with kindergarten children, further 
work was done at Langley Park Elementary School with first 
grade children. Five girls and six boys were observed in 
throwing for distance and accuracy. This work was conducted 
during October, 1959. The records of these observations as 
well as the Natick ones were not used in the remaining 
phases of the study. 
Certain juniors and seniors and special students 
majoring in physical education and elementary education at 
the University of Maryland met with the investigator 
previous to assisting with both the preliminary work and 
the observational phase of the study. The special students 
6united States Department of Health, Education, and 
Welfare, Basic Body Measurements of School Sg) Children 
(Washington: Office of Education, June, 19 3 , 74 pp. 
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I 
were mothers as well as teachers who were enrolled in 
elementary school physical education courses but who had 
I large blocks of time to devote to the study. 
II The importance of the assistance in the study was 
II explained, as well as the demands as to time and energy. 
The work to be done was described and assigned. The special 
students were assigned to the recording of the accuracy 
throws. The other assignments dealt with the distance 
measurements. 
It was pointed out that no criticism was to be given 
1 any child at any time, only words of encouragement, and 
these rather standardized responses as, "That's fine," 
"Throw as far as you can," etc. 
The principal and six first grade teachers of Langley 
Park Elementary School met with the investigator previous to 
the Maryland preliminary phase of the study since this phase 
as well as the main part of the observational phase and the 
experimental phase would be conducted in this school. The 
principal voiced her support as well as that of the county 
director of instruction and showed her enthusiasm for the 
research. The purposes of the study were then explained by 
the investigator to the teachers, as well as the procedures 
to be used and the help that would be necessary from them. 
The strongest points of emphasis were on the require-
ments that no formal instruction was to be given in ball 
throwing skills during the preliminary and observational 
.I 
I 
J 
I 
!I I 
I 
Jl 
II 
1 phases of the study. Since none of them was familiar with 
any phase of skill analysis and since there was no physical 1 
educator on the staff, this was not difficult to maintain . 
It was pointed out that their regular physical education 
daily instructional period was to continue; ball games, 
rhythms, self-testing activities, etc . could be included, 
but no analysis and instruction in ball throwing was to be 
I given . 
II The principal agreed to allow fourth grade pupils 
II (the oldest in this school) to assist in ball retrieving 
II in half-hour periods . Pupils were to be rotated for this 
from each of the three fourth grade rooms . The investi-
gator met separately with each fourth grade teacher, 
explaining the study and the part her pupils would play. 
All of the teachers were asked to prepare their 
I 
pupils for the experiences to follow, since the classroom 
teachers were by far in a better position to do so than 
the investigator . The children were told that a lady was 
1 interested in how well they could throw balls and would be 
I 
I 
I 
I 
I 
,I 
I 
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II 
I 
.I 
visiting school regularly in order to watch all first graders 
throw . 
During the preliminary work at Langley Park, the 
number of trials with each of the six balls was set at six 
I for distance throwing ~~d nine for accuracy throwing, three 
at each distance (eight, ten, and twelve feet} from the 
target . The matter of structuring certain of the distance 
I 
I 
I 
I 
I 
II 
I 
I 
I 
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trials in order to see the child in all three basic patterns 
was considered. The decision was made to keep the first 
three trials unstructured in the distance throwing (the 
child throwing as he preferred); the fourth and fifth trials 
were structured (the investigator telling and/or showing the 
child how to throw in the remaining throw categories: 
underarm or sidearm or overarm as the case may be); and the 
sixth trial was again unstructured. Structuring the 
accuracy trials proved to be too time-consuming and 
confusing for the child, and was therefore abandoned in the 
, observational phase of the study. 
~ The final procedures for the observational phase at 
Langley Park were decided upon in regard to the places for 
the testing. An outdoor area had to be used for the 
distance work. One in front of the school was selected and 
proved successful. A sidewalk extended the length of the 
area, parallel to the building, and proved to be sheltered 
from the prevailing winds. A flag nearby served as a wind 
indicator; all throws were made with the wind . The area 
was not used as a play area and was relatively free from 
distractions. It was not in view of the classrooms and yet 
was in close proximity to the first grade rooms. 
The balls were lined up according to size on the 
grass to the left and approximately five feet from the 
subject. He had to walk in order to pick them up and return 
11 
to the sidewalk in order to throw. This procedure was used, 
II 
I 
65 
II 
rather than handing the ball to the subject, so as not to 
influence his manner of throwing as to pattern or hand he 
~ used. The investigator held the end of the tape and clip 
board of tally sheets and stood to the right of the subject 
if he were right-handed. One test administrator held the 
other end of the tape and stood on the same side of the 
I. 66 
II 
II 
I 
sidewalk as the investigator . In this position, the investi-
gator could talk in a conversa;tional tone to the children, I 
establishing rapport, and directing them accordingly. Two 
lj fourth grade children acted as ball retrievers and were 
II instructed to stand one at the far end of the sidewalk and 
one beside the balls, away from the subject. 
The accuracy measurements at Langley Park school were 
taken in a basement storeroom. This room proved to be very 
satisfactory as it was well-lighted, both by natural and 
artificial light. It was infrequently used and then only 
I 
by teachers or office personnel. The target was set up at 
one end of the room and could be stored there safely when 
' not in use. The restraining lines could be taped on the 
I floor and could remain there throughout the study. The 
balls were placed on the floor to the left of the subject, 
I 
I 
I 
far enough removed to be out of the way of rebounding balls. I 
I The subject had to walk approximately three feet in order j 
I 
I 
'I 
to pick up the ball and then return to the restraining line. 
The recorder's position was to the left of the subject, 
approximately ten feet from the target. She assumed a 
I 
1 
standing position in order to have an unobstructed view of 
the target. The investigator took a position to the side 
of the target in order to face the child and observe the 
throw from a short distance, as well as for t he purpose of 
steadying the target. If the target were not held, it 
would fall forward and frighten the child. The investigator I 
! alternated sides by subject in order to lessen the chance r 
that the investigator's position would influence the 
direction of the throw. 
I During this preliminary phase, the possibility of 
1 requiring more than three trials at each distance for the 
II target work was considered. However, since the total trials 
I 
I using six balls equalled fifty-four, more trials at each 
line seemed unwise due to the fatigue factor. It was more 
I desirable, in the investigator's judgment, to have three 
distances from the target and six balls, for comparative 
purposes, than additional trials, one or two distances, and 
The effect of increasing the distance from Jl fewer balls. 
the target on the type of throw executed with varying sizes 
I 
I 
of balls was of interest and three trials were sufficient 
for this purpose. The total of fifty-four trials did not 
appear to be fatiguing to the subjects, since the accuracy 
throwing was not an all-out performance as was t he distance. 
Motivation also was not a problem. 
The possibility was considered of starting the child 
at the first line and stopping his performance at a line 
I 
I 
I 
,, 
I' I 
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when the target was not contacted in any of the three trials. 
This procedure was judged unwise for statistical reasons and 
all three trials at the three distances were retained. 
A tally sheet was designed and changes were made in 
it at the conclusion of the preliminary work. These changes 
were mainly in spacing and lining in order to facilitate the 
recording . By the end of each distance observation, the 
following information appeared on one side of the tally sheet 
(see Appendix): distance thrown (measured to the nearest 
inch) according to type of throw, size of ball, and trial 
number . The ball preference of each child in throwing for 
distance also was noted . Subjective observations were 
recorded as to type of throw (following the interpretations 
of the throws as defined for this study), stance, shift of 
weight, backswing, release, follow through, force used, body 
rotation, and angle of deviation. 
Angle deviations were to be only rough indications as 
determined by holding (under the end of the tape} a piece of 
cardboard with ten, twenty, and thirty degree angle devia-
tions marked on it, to the left and right of the zero 
(ninety degree) point . 
At the top of the tally sheet, space was provided for 
descriptive information: name, grade level, birth date, 
I .Q., hand preference, name of school, date of test. Hand 
preference was observed and recorded by the investigator 
~ I 
I 
I 
11 
when the child threw, picked up the balls, stopped, or 
'I 
j 
I 
I 
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1 caught them. 
On the back of the tally sheet, the accuracy informa-
tion was recorded. Scoring was done as follows: bull's-eye 
three points, inner circle two points, outside circle one 
I point, off target zero. The quadrant of the target contact 
was recorded also as high , low, right, or left. If the ball 
did not touch the targe t except after one bounce, only the 
quadrant was recorded, high, low, right, left, and center 
for the bull's-eye contact. Balls landing outside the 
target area and all second bounce (or more) throws were 
scored as "off . n 
The accuracy score was recorded according to distance 
from the target, size of ball, trial number, and type of 
1 throw. Deviations were noted as to high, low, left and 
,, 
I 
right contacts. Subjective observat ion as to the manner of 
throwing and the child's ball preference were to be recorded 
as in the distance throwing . 
Observational Phase 
Following the procedures as decided upon in the 
preliminary phase , 100 first grade boys ranging in age from 
five years ten months to seven years eleven months, and 
seventy-two first grade girls ranging in age from five years 
ten months to eight years six months were individually 
observed by the investigator from October 21, 1959 to 
January 21, 1960 . Each child was brought to the room or 
,, 
I 
{/ 
I 
II 
outside area separately, and during this walk, many conver-
sations took place. This was one of the methods of estab-
lishing rapport with the child. 
The order of throwing the balls was alternated from 
subject to subject: the first subject starting with the ten-
inch ball, the second with the tennis ball, the third with 
the ten-inch ball, etc. 
Throughout the observational phase the weather proved 
to be unseasonably warm. For example, temperature readings 
II 
II 
I 
:I 
'I 
I 
I 
were recorded in the investigator's procedure log to be sixty 
degrees December 16, fifty-four degrees January 13. On only 
three of the outdoor observation days was the recording 
ttcold" made. On all clear days, the children in this school, 
and most schools in this area, go outside for their recess 
and physical education periods throughout the year, and 
consequently, are accustomed to playing outdoors. On the 
three days mentioned, jackets, sweaters, or light coats were 
I . 
worn by the children. At no time was the clothing con-
I! sidered heavy or tight enough to restrict movement. If the 
morning weather report indicated that the temperature or 
wind would be undesirable for outdoor work, the indoor 
accuracy observations were scheduled. 
The following is a summary of the procedures used in 
the observational phase of the study, after due considera-
tion to each in the preliminary phase. 
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Distance Throw: 
Location: outdoors 
Balls used: six per child: ten-inch, eight and 
one-half-inch, seven-inch, six-inch, five-inch, 
(diameter measurements) and a new tennis ball. 
The ten-inch ball was thrown first by subject 
number one, the tennis ball thrown first by 
subject number two, etc. 
Trials: six per ball, a total of thirty-six 
throws. Trials numbered one, two, three, and 
six were unstructured; four and five were 
structured if necessary. 
Measurements: distance thrown was measured by 
a steel tape, one hundred feet in length. Raw 
scores were recorded to the nearest inch. The 
best throw with each ball was used in the statis-
tical treatment of the data. One child was 
observed at a time. Directions were standardized 
and only encouragement given to every child; no 
criticisms or corrections were given. Records 
were made of the distance achieved, as to type 
of throw, size of ball, and the trial number. 
Rough indications of deviation from the perpen-
dicular were noted. A subjective observation 
was recorded as to the type of throw, stance, 
shift of weight, length of backswing, release, 
follow through, use of force, and body rotation. 
The subject's choice of ball was recorded after 
all balls were thrown. 
Accuracy Throw: 
Location: indoors, basement room 
Target: three-foot diameter, lower edge of 
outside circle one foot above floor. The 
bull's-eye was one foot in diameter, middle ring 
two feet in diameter, outer ring three feet in 
diameter. Two lines were drawn through the outer 
and inner circles which if carried through the 
bull's-eye, would bisect at forty-five degree 
angles to the horizontal and thus divided the 
target into quadrants: high, low, left, and 
right. The target was made of white wall board, 
with one-fourth inch blue crayon lines. The 
center of the bull's-eye was two feet six inches 
from the floor. 
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Balls used: six per child, the same as in the 
distance throw, and rotated by subject in the 
same manner. 
Distances from target: eight feet, ten feet, and 
twelve feet. 
Trials: nine trials per ball, three at each 
distance; all unstructured though encouragement 
was given to vary throws. 
Scoring: with no bounce: bull's-eye three, inner 
ring two, outer ring one, off zero. Scoring after 
one bounce according to quadrant of target hit: 
high, low, right, left, and center (if bull's-eye). 
"Off" recorded if target not contacted. All 
throws that bounced twice (or more) before 
contacting the target were scored as "off." The 
total score with each ball at each distance was 
used in the statistical treatment of the data. 
One child was observed at a time. Directions 
were standardized and only encouragement was given 
to every child. No criticisms or corrections were 
given . Records were made of the accuracy achieved, 
the type of throw used, according to the trial 
number, the distance from the target, and the size 
of ball used. Deviations were noted as to high, 
low, left, and right quadrant contacts. A sub-jective observation was recorded of the throw as 
in the distance throw. The subject's choice of 
ball was recorded after all balls were thrown. 
Certain nonstatistical information gained during the 
observational phase of the study seems worthy of reporting 
here. In the distance work, throwing the length of the 
sidewalk appeared to give the pupils a visual aid as to 
direction. Results seemed to be good from the directive, 
"Throw the ball as far as you can, down the sidewalk." (In 
one case, the investigator failed to add the phrase "down 
the sidewalk." As a result, the child threw as far as he 
could, down the hill in the front of the school, and across 
the street and into a wooded area.) This was said on the 
1 
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first three trials. On the fourth and fifth trials, if all 
II of the previous trials had been executed with the same throw 
pattern, the investigator then structured the trial by 
saying, " Now this time, try to throw the ball like this as 
far as you can, down the sidewalk." A generalized movement 
was made with the hand or arm indicating one of the remaining 
patterns, either an underarm, sidearm, or overarm. A full 
demonstration was not given. The sixth trial was preceded 
with the directive, "Now this time, you choose the way to 
11throw it," or "Throw any way this time, just so it goes as 
far as you can make it go, down the sidewalk." The majority 
l of the children, after being shown by the wave of the hand 
the three patterns, and after having used one ball, would 
need only the reminder, "Underarm this time," etc. and could 
jbe structured easily with all of the balls. On the last 
trial, many would look up with eagerness and say, "My 
choice?" and usually would revert to the throw used on the 
first three trials. 
11 If the first three trials were varied by the child 
II and all three throw categories were represented, none of the 
remaining trials was structured. These were designated on 
the tally sheets as fourth and fifth trials with the speci-
fication that they were unstructured trials. If two throw 
categories were represented in the three trials, then only 
the fourth trial was structured in the remaining category 
not attempted previously by the child. 
I 
1 
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The words "under" for any underarm throw, "around" for 
II either sidearm throw, and ''Bring it up above your shoulder, 
jby your ear" for the overarm throws seemed to work well in 
structuring the trials, whether the throw was made with one 
or two hands. 
Although structuring of the accuracy trials was not 
attempted, the child was en~ouraged to try different ways of 
throwing . Usually he would and, if successful, perhaps 
would continue with that throw . Often however, the original 
throw would be resumed and on the suggestion, "Perhaps you'd 
like to try a different way to throw," one boy remarked, 
I 11 No, this is too comfortable!" Other reminders used were, 
I "If you want to throw any other way, do it," or "You don't 
have to throw the same way each time. 11 Many times the 
reminder was given , "You may move your feet, just so you 
throw from behind the line." 
Concerning the investigator's question at the end of 
the distance and accuracy throwing, "Which ball did you like 
I to throw the best?", the majority of the children quickly 
touched the ball of their choice . A few would respond, "All 
of them,n or "These two . " The question was then re-phrased, 
1 11 If you would be allowed to throw ~ ball on~ more time, 
II which one would you choose to throw? 11 This seemed to settle 
the quandary and the choice was made. Some gave reasons for 
their choice . After throwing for distance, some of the 
11 
reasons were: (tennis ball} "I think I can throw the little 
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1 one farther." "It's real easier.'' nit's easy to throw. 11 
II "These balls are easy for me 'cause I have some at home." 
I 
II 
II 
I {five-inch ball) "I'm not used to heavy balls. I use little 
II 
ones.rr (ten-inch ball) "It's bigger than we have in 11 
school . " I 
I After the accuracy throwing, some reasons for ball 
1 
11 choice were: {tennis ball ) "I got one at home and it's so 
easy. " "I can shoot better with that one . " (five-inch 
II ball) "I can throw better with it . " "•Cause I can catch 
1 it easier and it's so little it can fit right in there . " 
I (meaning the bull' s-eye) "I can do better with little ones 
~ --not as heavy. " (ten-inch ball) "It's bigger so it will I 
!1 hit the target . 11 "I could throw it harder . " "Because it 
II 
1 
filled the bull's-eye . " "It ' s easier to hit the target." 
'I 
t eating 
The comments as to weight of the balls were inter-
to the investigator, since the balls were always 
compared as to size rather than weight when any verbal 1 
reference was made . 
I Other comments were made that indicated the child's 
I enthusiasm and interest . 
II 
Since the future instruction would 
be geared to this interest and response as well as to their 
! reasoning powers, these comments were recorded and some of 
them are included here: "I love to throw overarm." "It's 
fun doing these things . " "I hitted it!" "Bull's-eye!" 
I 
"Mother doesn't let me play with balls in the wintertime." 
j "Sometimes I can't throw so good." "I threw it too high . 11 
I 
1 
"I made a boo-bool" One child used two-handed throws in the 
II 
accuracy work and when asked why, he said, 11 I throw it 
crooked if I use only one." 
Some children were very aware of the accuracy 
!restraining lines, the measuring tape, and the balls. One 
child questioned, 11 How do you put the lines on the floor?" 
Another, on seeing the 11lF 11 representing the one foot mark 
II 
on the steel tape, puzzled for awhile, and then remarked, 
"That doesn't look like a twelve to me." 
Quantitative judgments of the children were good. 
When instructed to pick up the largest or smallest ball, 
Jj there was no hesitation shown. When told to put the ball 
back in its place and to pick up the next smallest (or 
largest} one, very few chose the incorrect ball. One child 
Jl reasoned, 11 The bigger the balls get the heavier they are." 
Another child, a boy, was extremely excited over the variety 
'I of balls, and remarked as he picked up the balls that they 
/ were getting bigger and bigger. Finally, on the largest ten-
inch one, he commented, "And this one looks like it's going 
I to have a baby 1" 
I Children's diseases are often the cause of absences 
1 
in the first grade. Measles and mumps interrupted the 
II scheduling of observations in the present study. Certain 
communities have a more transient population than others as 
l was the case in Langley Park. Ten subjects were lost in 
this way during the year. 
I 
I 
I' 
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The arrangement of observations in an orderly sequence ! 
ll was challenged frequently. Ideally, each child would have 
performed the two throwing events on succeeding days, or at 
jj least not more than a week apart. The original plans were 
to meet each child twice within the same week, but not on 
the same day. The actual time lapse ranged from one to 
I eighteen days between observations. At no time was the child 
11 observed twice on the same day. 
il In order to collect additional background observations ! 
to reinforce the experimental phase of the study, nursery 
' school and kindergarten children were observed also in the 
two throwing events. The same procedures were followed as 
I previously described. Twenty-five subjects ranging in age 
from two years eight months to five years one month were 
observed at the Rockville Nursery School and Kindergarten, 
Rockville, Maryland. A public nursery school was not 
available in Maryland, but permission was granted to observe 
j the children of this private school. 
II Some public schools in Maryland do have kindergartens, 
1 however, and Oak View Elementary School, Silver Spring, 
Maryland was able to supply twenty-nine subjects for 
participation in the study. They ranged in age from five 
years two months to six years two months. 
These observations were made during the first weeks 
of the instructional period in order to aid in the 
construction of the final weeks' lesson plans. They are not 1. 
I 
1 
reported statistically; therefore a subjective report is 
~ included here. One should make note of the problems 
encountered with the three-year-old group. Many "did not 
want to play," some cried after a few balls were thrown or 
l would decide they "didn't want to play anymore." No child 
was forced to continue. The four-year-olds appeared more 
il independent, and eagerly told of their ball playing (and 
1 other) experiences at home. Few cried or became tired. 
1 The investigator supplied the principal and teachers 
I 
I 
I 
I 
jl 
I' 
i 
I 
:j with written reports of each child's performances. These I 
were gratefully received as valuable additions to the 
j child's motor achievement record. All teachers as well as 
the director of the nursery school were very cooperative and 
interested in the study. 
II II The kindergarten group seemed to the investigator to 
ll be eager to perform, were independent of teacher or friends, 
1 
I and maintained their interest throughout the trials. 
11 A conference was held with the kindergarten teacher 
I 
1 involved and notes compared as to the child's motor 
performances . 
I Experimental Phase 
On January 13, 1960, the investigator met with the 
the rooms were to be designated as control rooms and three 
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as experimental rooms. The factor which influenced the 
' decision as to which of the six rooms would be designated as 
experimental rooms was that of the timing of the observa-
tional phase. The investigator was present for all measure -
1ments in order to observe each child personally. Therefore , 
I the schedule for the observations extended over a twelve 
I 
'1week period. Rooms five and six were observed from October 
' 
I 
twenty-first to November eighteenth; rooms two and seven 
l from November twentieth to De cember eighteenth; and rooms 
three and four from De cember eighteenth to January twenty-
first. The increased length of the latter observational 
1 period was due to the Christmas vacation. In order to equate 
I the groups by dates of measurements, no other room combina-
,, 
[ tions were possible for the experimental-control assignments. 
The decision as to which of the two rooms in each 
grouping of three would be the experimental rooms was made 
\
J according to the advice of the principal. She indicated 
the teachers who were more likely to be in regular attendance 
during the experimental phase. The principal did not dif-
'l ferentiate between the first grade teachers other than in 
their attendance . Uninterrupted instruction by the same 
II teachers rather than substitute teachers was desired. 
Therefore , the teachers of rooms six, seven, and three were 
II asked to be the experimental teachers. Rooms five, two, and 
four were the control rooms. 
The investigator supplied the experimental teachers 
" 
1 
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with three balls of each size as used in the study: ten-
inch, eight and one-half-inch, seven-inch, six-inch, five-
inch, and new tennis balls, a total of eighteen balls. This 
number provided at least one ball for every two children in 
the class of thirty. 
All of the teachers involved seemed to be most 
interested in the study and were pleased with the response 
of their children to the work. The experimental teachers 
seemed anxious for the help they were to receive in 
instructing their pupils. At the teachers' suggestion, 
weekly instructional meetings were held in order to go over, 
step by step, the content of the following week's lessons. 
The material discussed in each meeting was as follows: 
First Instructional Meeting for Teachers of Experi-
mental Groups. The "Introduction" of the Teaching Manual 
(see Appendix) was read to the teachers as they followed the 
material on their individual Manuals. The fundamental phys-
ical education motor skills were defined as standing, walking, 
running, jumping, pushing, lifting, throwing, catching, 
striking, etc. It was pointed out that the present study was 
concerned with throwing skills only, but the point of rela-
tionship to striking skills was explained through the reading 
and elaboration of the introductory material. 
Each first grade had a thirty-minute physical 
education instructional period each day. It was scheduled 
80 
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according to the overall daily schedule of each room as well 
I as the schedule of the entire school's activities. This 
scheduling was not changed, since this would have altered 
the plans of other rooms in the school. Only the timing 
within the physical education period itself was changed. 
This involved using the first ten minutes of each period 
for the planned lessons on ball skills. These lessons 
were to be included in the daily physical education period 
for five weeks, be.g1nning January twenty-fifth, 1960, and 
ending February twenty-sixth, 1960. This totalled twenty-
! five ten-minute periods, or approximately four hours, of 
instruction on ball skills. 
After the explanation of the general organization of 
the work to follow, the first week's plans were explained 
to the teachers, reading and interpreting them while each 
teacher followed her own copy of the plans. This same 
procedure was followed in each weekly meeting. 
Instruction for the first week was on the underarm 
throw pattern. No balls were to be used at the beginning 
of the practice in an effort to have the child's attention 
focused on his arm swing rather than the ball. Due to the 
child's ability to "pretend," this practice would not be 
difficult for him. An "X" was to be drawn on the wall to 
be used as a sighting device. 
An attempt should be made to have the child feel the 
necessity for the shift of weight in a throw, rather than 
81 
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simply telling him to do so. Therefore, the point was 
explained of placing all of the weight on one foot, thus 
freeing the opposite foot. Rather than using the words 
"right" or "left," the teacher was encouraged to use the 
phrase "the foot closer to the ball . " 
i A forceful and full swing was to receive the emphasis 
I in the movement. "Full leverage" was explained as using the 
whole arm, not only the hand or the lower arm. The impor-
tance of bringing the arms back along the side of the body 
was thus pointed out. This practice would eliminate the 
ndouble toss" type of throw, taken in front of the knees. 
I This throw was designated as an "accuracy" type, not a 
forceful, distance type, and therefore not one to be prac-
I ticed in these lessons. 
j 
I During the observational phase of the study, it was 
noted that the majority of the children had difficulty with 
the follow through. The arms were jerked upward at the end 
of the throw, or were not brought through the complete arc 
of the swing, thereby releasing the ball too soon and 
sending it downward rather than out and forward. The "X" 
I was placed on the wall for sighting purposes, not for 
I accuracy ones. The point of emphasis was not that of 
hitting the "X," but rather of pointing their arms toward 
1 the trx" at the end of the swing. If the teachers noticed 
their children inhibiting their swing, shortening the 
backswing in order to hit the "X" when using balls, the 
jl 
I; 
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-child should go back to the swing without the ball, in an 
attempt to re-establish the full-arm swing. 
Regardless of the size of the ball used, the arm or 
arms should be brought back along the side of the body. 
When using the largest balls, encouragement was to be given 
in using the forward hand as little as possible. One hand 
should be used with the smallest balls. 
The bean bags were chosen for the experimentation in 
this and other weeks' lessons because of their nonbounce 
property. The children could see the results of their throws. 
All questions posed in the lessons were simply sample 
questions. The teacher was to use her own judgment in the 
use of them as well as her own questions. 
Second Instructional Meetins for Teachers of Experi-
mental Groups. The first few minutes of the meeting were 
devoted to an evaluation of the past week's work. The 
teachers reported a good response of the children to the 
experimentation. Showing some surprise, they recounted, 
"They could see what happened and were able to tell why it 
happened!" 
The second week's lessons were devoted to the overarm 
throw pattern. The emphasis again, as in the first week, 
was to be on a forceful, full swing. The investigator 
explained, demonstrated, and analyzed the throw pattern for 
the teachers, pointing out the children's weaknesses as 
l 
'! observed during the observational phase of the study. Many 
of the throws would have scored in the accuracy work, for 
example, had they reached the target. The child's direction 
was good but the throw lacked force. 
Each teacher experimented with the shift of weight 
with the bean bags, not only as to how much of the body was 
used in the throw but as to when it was used. Thus, 
summation of forces was discussed as to its i mportance to 
the forcefulness of the throw. 
The backswing was an observed weakness in the 
children's overarm distance throws. Regardless of the size 
of the ball, the "poor" throwers used a short backswing or 
no backswing, whereas the "good" throwers increased the arc 
through which the arm or arms moved in preparation for the 
throw. Emphasis was placed on observing the position of the 
upper arm. If it were held close to the body, the backswing 
il would be limited, as well as the body rotation. If the arc 
II were increased, the body rotation would increase also and 
therefore the force of the throw. 
The purpose of the use of paper in the tenth lesson 
was to enable the children to hear a forceful throw as well 
I as to~ and feel it. The incentive of trying to make a 
:1 
,, 
!I 
loud noise or to tear the paper was thought to be a good one 
for this age group. The point of using various methods of 
teaching in physical education was made to the teachers. 
Traditionally only explanation and demonstration methods are 
I 
t 
I! 
,I 
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used. Experimentation and kinesthetic methods should be used 
to a greater extent in the investigator's opinion. The point 
was made of elaborating upon the auditory method: hearing 
the balls as a result of the throw in addition to hearing 
about the balls in explanations. 
The suggested use of the balls included only the two 
throwing patterns: the double shoulder throw for the 
largest balls and the single overarm throw for the smallest 
balls. Encouragement was to be given, however, in the use 
of one hand for all sizes of balls by reminding and showing 
the child how to balance the ball in the backswing. The 
double overhead, double chest, and one-hand shoulder throws 
were not referred to in the lessons. 
Third Instructional Meeting for Teachers of Experi-
mental Groups. A definite point of body rotation was being 
made in the first lesson of 'this week's work. Individual 
checks were to be made as to height of bac.kswing and trunk 
rotation. Otherwise, the lesson was a review lesson on the 
underarm throw. In the thirteenth lesson, the emphasis was 
being placed on the release of the ball in the underarm throw 
which was a very noticeable weakness in the observational 
phase of the study. Many children released the ball too 
soon, sending it into the sidewalk only a few feet in front 
of them. Placing the three pieces of paper on the wall was 
a method used to point out the results of a downward projec-
lion or an uw.ard_ ~oje_c:tio.n_. a.s com.pa.re<L to_ tbe correct one:!:!....!::•=F===·-=-=--=--
,- =I= 
The teachers were to have the children concentrate on the 
greater distance possible if the ball traveled in a forward 
horizontal direction rather than a downward or upward one. 
In the observational phase, the main difficulty in 
deviations from the perpendicular were found to be in the 
sidearm throws when throwing for distance. Deviations to 
the left were more numerous than to the right. The 
fourteenth and fifteenth lessons were devoted to the sidearm 
throws, emphasizing the parallel swing to the ground and the 
release of the ball as the arms reached forward. 
The investigator demonstrated to the teachers the 
various possible angle deviations from the perpendicular when 
the back was turned to the wall at the beginning of the throw 
rather than the side, when the arms were brought back too fa~ 
or when the arms were swung around too far across the body. 
Two hands could be used for the largest balls, but 
the teachers were told to encourage the practice of taking 
away the forward hand from the ball as it was swung forward. 
Fourth Instructional Meeting for Teachers of Experi-
mental Groups. One more lesson was devoted to the sidearm 
throw in reviewing the previous work. The remaining lessons 
in this week's work were spent on the overarm throw, again 
emphasizing the forceful quality of the throw. The use of 
the newspaper as an incentive was explained. The maximum 
distances recorded in the observational phase of the study 
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were used as guides for this practice, the suggested distances 
being in excess to those recorded. 
The remaining lessons in the fourth week's work were 
devoted to the use of one hand with the largest balls while 
using the overarm throw. It was noted in the observational 
phase that the "good" throwers used one hand regardless of 
the size of the ball used. It was pointed out to the 
teachers that as a result, body rotation was possible and 
therefore a more forceful throw and greater distance. 
Fifth Instructional Meeting for Teachers of Experi-
mental Groups. Since the fifth week was the review week, 
the investigator suggested grouping the children according 
to the errors observed during the observational phase of the 
study. Then, in order to help each child as much as 
possible, the children were placed in the group according to 
their main problem during the past four weeks' work. In this 
way, the teacher could check out each child on that partie-
ular error on one day and then reassign him to another group 
and concentrate on an additional error the second day, if 
necessary . 
All balls and all throwing patterns, underarm, 
sidearm, overarm, were to be included during this last week 
of work. 
In summary, nine lessons were devoted to the overarm 
pattern, eight lessons to the underarm pattern, three 
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lessons to the sidearm pattern, and five lessons to the 
review of all three patterns. The order of the lessons was: 
five underarm lessons, five overarm lessons, three underarm 
II 
lessons, three sidearm lessons, four overarm lessons, and 
five review lessons . In this way, the investigator thought 
the relationship and similarities of the patterns more 
obvious to the pupils than if all of the lessons were 
grouped together . The variety in presentation was also 
!I thought to be more sui table to the attention span of the 
first grade child . 
The three control teachers were to continue their 
II physical education instructional periods as they had been 
doing all year, with planned activities but no instruction 
in throwing skills . This allowed participation in any ball 
I game but nothing in addition to the directions for playing 
the game was to be included. No additional equipment was 
to be used except that made available by the school at the 
beginning of the year for every room in the school. The 
list of activities of the control rooms, as well as an 
11 inventory list of the equipment in the rooms, appears in 
the Appendix . 
II The instructional periods of the experimental 
teachers were observed by the investigator and the principal, 
I but not on a formal, visitation type basis. Inasmuch as it 
I was felt that the response of the teachers had been 
I 
I 
I 
I, 
!I 
I 
I 
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enthusiastic and sincere and the weekly meetings had proven li 
II 
!I 
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to be informal evaluation sessions, additional direct 
observation was judged unnecessary and perhaps undesirable. 
!J All physical education instructional periods were 
held outdoors in good weather in both experimental and 
control groups. Each classroom was equipped with its own I 
blacktop area adjacent to the classroom. On a few days of 
I inclement weather, the lessons for both groups were ,held in 
the multipurpose room. 
After the instructional phase was completed, the 
final meeting with the experimental teachers was held. The 
il most frequent comment made was that of the response of the 
!I children. Their anticipation of the daily lessons was great 
I and the work an important part of their morning planning for 
the day's activities. The teachers were particularly pleased 
with the children's response to the experimentation. The 
lessons as planned were not above the comprehension level of 
I 
il I 
I 
I! 
I! 
their groups. Sufficient activity was possible due to the I 
provision of eighteen balls, at least one ball for every two 
II children. 
',I Final Observations. The final observations of all 
!j experimental and control groups were begun February 29, 1960 
and were completed June 14, 1960. All procedures followed i 
I were identical to those of the initial observations. 
children were now familiar with the procedures and the 
The 
investigator and therefore the final stage of the study was 
~--~~----~------
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less difficult. 
However, various factors caused difficulty in the 
scheduling of observations. Three days were lost when all 
county schools were closed due to snow. A week of s pring 
vacation for the public schools and a three-week illness of 
the investigator were serious interruptions. The experi-
mental rooms were scheduled first in order to attempt to 
measure more accurately the effect of instruction. Due to 
the weather, only accuracy measurements could be taken from 
February 29 to March 25 . 
The control rooms were observed last since maturation 
was the main factor in any improvement that would be shown. 
Ninety-six boys and sixty-four girls were observed. Distance 
throws totaled 5 , 760 and accuracy throws totaled 8,640. 
final observation schedule was as follows: 
Rooms Observation Dates Boys Girls 
Experimental 
Room 6 Feb . 29--April 1 12 7 
Room 7 March 11--April 12 16 1.5 
Room 3 March 21--April 11 16 12 
Control 
Room .5 March 25--May 20 20 9 
Room 2 April 5--May 27 17 10 
Room 4 April 8--June 14 15 11 
Totals 96 64 
Subjects lost during year 4 8 
The I 
Totals 
19 
31 
28 
29 
27 
26 
160 
12 
90 
Summary 
I In summary, the preliminary phase of the study 
attempted to answer various questions on procedures to be 
!! followed in the observational and experimental phases. The 
response of the children observed and the results obtained 
seemed to indicate that six balls were not too fatiguing or 
time consuming, nor were the number of trials: six distance 
throws and nine accuracy throws per ball. Tabulation did 11 
not show the best distance throw occurring on any particular 
!trial for those tested. 
U The size gradation of balls seemed most suitable and 
! the results of the preliminary study did not show any 
~ 
similarity of performance with any two balls. The choice 
of the tennis ball seemed a wise one. Since the distance 
work had to be conducted outdoors, the tennis ball, smallest 
l and lightest in 
tennis ball was 
weight, was often lost. Replacement of the 
more convenient than any other type of that 
ij 
size. 
il All of the ten throwing patterns were observable and 
therefore, all were included for the observational phase of 
the study. 
The size, design, and placement of the target seemed 
to be feasible after the preliminary study and experi-
mentation. 
Both distance and accuracy observations were timed 
to be ten minutes each per child. The children seemed to be 
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'I 
highly motivated and had no difficulty in paying attention 
il for this length of time, 
I 
II The tally sheet, (see Appendix), after the revisions I 
mentioned, seemed to be designed properly for convenience in 
:I 
!i 
: recording. 
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CHAPTER IV 
ANALYSIS OF DATA 
Statistical Treatment of the 
Data within Groups 
To determine the statistically significant differences 
between Test 1 Distance and Test 2 Distance, and Test 1 
Accuracy and Test 2 Accuracy: 
1. The assumption is made that one test is 
dependent on the other due to the use of the same 
subjects in a test-retest procedure. The null 
hypothesis is that there is no significant difference 1 
between the means. One test to check the null 
hypothesis is the t ratio which checks the significant 
difference between the means. 
2. The following formulas were used to supply J 
the necessary information. 1 I 
s = 
\ N N-1 
lHelen M. Walker and Joseph Lev, Elementar1 
Statistical Methods (revised edition; New York: Henry Holt 
and Co., 1958), p. 229. • 
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where: 
where: 
s = the standard deviation 
X = the difference between Test 1 and 
Test 2 
N = the number of subjects 
t = x - o 
s// 'if 
t = the t ratio 
X = the mean of the difference between 
Test 1 and Test 2 
3. In order to accept or reject the null 
hypothesis one must use the degrees of freedom N-1 
where N equals the number of subjects tested. 
4. This .should answer the question of whether 
there is a significant difference in the scores of 
Test 1 and the scores of Test 2 when using the mean 
as a point of comparison. 
Differences between Test l and ~ g f2x Accuracy 
and Distance. T bles I through VI show the differences 
between Test 1 and Test 2 for accuracy and distance, boys 
and girls, with each size of ball. The mean difference, 
sum of the difference, sum of the difference squared, 
standard deviation, and t ratio are charted. All signif-
icant differences at the five per cent and one per cent 
level of confidence are indicated and, unless otherwise 
noted, represent an improvement in Test 2 from Test 1. 
Table I shows the Control Room Two differences 
between Test 1 and Test 2 for accuracy and distance. 
The boys' and girls' performances are separated and 
94 
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presented according to size of ball. Two significant 
differences were shown in the accuracy throwing by the 
boys in Control Room Two. These occurred with the eight 
and one-half-inch ball at the twelve-foot distance, 
significant at the five per cent level, and with the 
six-inch ball at the ten-foot distance, significant at 
the one per cent level. 
The boys of Control Room Two showed significant 
differences in distance throwing between Test 1 and 
Test 2 with every ball . All differences were signif-
icant at the one per cent level of confidence except 
one, the ten-inch ball, which was significant at the 
five per cent level. There were no significant dif-
ferences shown in the accuracy or distance throwing 
between Test 1 and Test 2 by the girls in Control 
Room Two. 
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TABLE I 
CONTROL ROOI:v1 2 DIFFERENCES BETWEEN TEST 1 AND TEST 2 
FOR ACCURACY AND DISTANCE, BOYS AND GIRLS, 
WITH ALL SIZES OF BALLS 
Measure- ~d2 Ball ment Xd ~d s t 
Boys 
10 11 Ace. 8• .59 10 122 2.69 .91 
10' 
- .47 - 8 110 2.58 - .75 
12 1 
-
.41 - 7 73 2.94 - .58 
Dist. - 1.68 - 28.51 160.17 2.65 -2.61* 
8 1/2 11 Ace. 8• .41 7 71 2.06 .82 
10' 
- .53 - 9 129 2.79 - • 78 12 1 
- 1.65 - 28 176 2.85 -2. 39~~-
Dist. 
- 2.74 - 46.50 333.69 3.59 -3. 15·:}~!-
7" Ace. 8• - 1.29 - 22 200 3.27 -1.63 
10' 
- .76 - 13 119 2.61 -1.21 
12' 
- .59 - 10 62 1.87 -1.31.1'(. 
Dist. - 3.66 - 62.24 440.50 3.60 -4. l9i~-... 
6" Ace. 8• 
- 1.47 - 25 181 3.00 -2.01 
"v 10' 
- 1.59 - 27 119 2.18 -3.0 .... ~ .. 
12' 
-
.65 - 11 125 2.65 -1.02 
Dist. - 3.88 - 66.01 618.53 4. 76 -3. 34{}~(-
5" Ace. 8• .29 5 65 1.99 .60 
10' 0 0 1~~ 2.55 0 12' 0 0 2.21 0 
Dist. 
- 3.79 - 64.43 598.89 4.71 -3. 32·!~·:~ 
Tennis Ace. 8' - 1.24 - 21 129 2.54 -2.0 
10' 
-
.24 - 4 52 1.79 - .56 
12' 
-
.82 
- 14 140 2.83 -1.19 .. _,, 
Dist. - 7.29 -124.00 11208.12 4.36 -6. 88~ ..... -
N = 17 
df = 16 
.05 Level = 2.120 
.01 Level = 2.921 
* = Significant at 5 per cent Level 
~H:. = Significant at 1 per cent Level 
-
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TABLE I (continued) 
Measure- ~ d2 Ball ment Xd ~ d s t 
Girls 
10 11 Ace. 8' 1.10 11 85 2.85 1.22 
10' 
-
.20 
-
2 56 2.49 
-
.25 
12' .40 4 10 .97 1.29 
Dist. 
- 1.29 - 12.92 86.14 2.78 -1. 47 
8 1/2" Ace. 8• 
- .70 - 7 83 2.95 - .75 
10 1 
-
.70 
- 7 93 3.13 - .71 
12' .10 1 21 1.52 .21 
Dist. 
- .52 - 5.24 95.20 3.20 - .52 
7" Ace. 8• 1.10 11 75 2.64 1.31 
10 1 0 0 118 3.62 0 
12 1 
- .70 - 7 19 1.25 -1.75 
Dist. 
-
.87 - 8.74 124.08 3.60 - .77 
6" Ace. 8• 
- .70 - 7 41 2.00 -1.11 
10 1 
-
.20 
-
2 56 2.49 - .25 
12 1 
-
.60 
-
6 42 2.07 - .91 
Dist. .69 6.92 133.87 3.79 .58 
5" Ace. 8• - .40 - 4 58 2.50 - .51 
10 1 
-
.20 
-
2 88 3.12 - .20 
12' .70 7 35 1.83 1.21 
Dist. 
-
.62 
- 6.24 175.65 4-37 - .45 
Tennis Ace. 8' - .90 - 9 103 3.25 - .87 
10' 1.0 10 40 1.83 1.72 
12' - .50 - 5 33 1.84 - .86 Dist. 
- 3.21 - 32.09 640.19 7.73 -1.31 
N = 10 
df = 9 
.05 Level = 2.262 
.01 Level = 3.250 
Table II shows the Control Room Four differences 
between Test l and Test 2 for accuracy and distance. 
The boys' and girls' performances are separated and 
presented according to size of ball. 
1 Two significant differences were shown in the 
accuracy throwing by the boys in Control Room Four . 
These occurred with the eight and one-half-inch ball 
at the ten-foot distance, and with the six-inch ball 
at the twelve-foot distance, both significant at the 
five per cent level. 
;I The boys of Control Room Four showed significant 
I 
I 
I 
I 
I 
I 
I 
differences in distance throwing between Test 1 and 
Test 2 with every ball. All differences were signif-
icant at the one per cent level of confidence. 
There were no significant differences shown in 
the accuracy or distance throwing between Test 1 and 
Test 2 by the girls in Control Room Four. 
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TABLE II 
CONTROL ROOM 4 DIFFERENCES BETWEEN TEST 1 AND TEST 2 
FOR ACCURACY AND DISTANCE, BOYS AND GIRLS, 
WITH ALL SIZES OF BALLS 
Measure-
Z d2 Ball ment Xd ~ d s t 
Boys 
10 11 Ace. 8' 
-
.67 - 1 111 2.81 - . 92 
10' 
-
. 87 
- 13 81 2.23 -1.50 
12' 
-
.20 
- 3 55 1.97 - • 39 
Dist. - 2.52 - 37.84 183.07 2.50 -3. 90~--l~ 
8 1/2" Ace. 8' - .67 - 1 41 1.71 -1.52 
10' 
-
.80 - 12 34 1.32 2. 35-~ 
12' 
- .93 - 14 114 2.68 -1.35 . 
Dist. 
- 3.48 - 52.17 327.98 3.24 -4.16*··~ 
7" Ace. 8' - 1.27 - 19 121 2.63 -1.87 
10' - • 87 - 13 95 2.45 -1.38 
12' 
-
.20 
- 3 45 1.78 :4:~*-~ Dist. - 5.10 - 76.46 637.72 4.21 
6" Ace. 8' .60 9 77 2.26 1.03 
10' 
-
.60 
- 9 121 2.87 - • 81 
12' 
- 1.~0 - 21 87 2.45 -2. 22-l!-
Dist. 
-
5. 0 - 87.08 763.39 4.29 -5.22.~* 
5" Ace. 8• .73 11 75 2.19 1.28 
10' - .60 - 9 87 2.41 - .97 
12' 
-
.60 
-
9 61 1.99 -1.18 
Dist. 
- 7.50 -112.51 1,509.21 6.89 -4.21 *-l!-
Tennis Ace. 8' 
-
.07 - l 49 1.87 - .15 
10' 0 0 102 2.70 0 
12' .60 9 79 2.29 1.02 
Dist. -12.92 -193.81 5,337.17 14.22 -3. 52*-l~ 
N = 15 
df = 14 
.05 Level = 2.145 
.01 Level = 2.977 
~- = Significant at 5 per cent Level 
** = Significant at 1 per cent Level 
- -
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TABLE II (continued) 
Measure-
Ball ment Xd E d I: d2 s t 
Girls 
10 11 Ace. 8' - .54 - 6 114 3.33 - .54 10' .64 7 39 1.86 1.14 
12' .82 
- 9 29 1.47 -1.86 Dist. .45 4.91 130.12 3.60 .413 
8 l/2" Ace. 8' 
-
.18 
-
2 58 2.40 
-
.25 
10 1 .54 6 90 2.94 .61 
12' .09 1 51 2.26 .13 
Dist. .48 5.24 177.70 4.19 .38 
711 Ace. 8' 
- .73 - 8 126 3.47 - .70 10' 
-
.27 
- 3 11 1.01 - .90 12 1 
- .73 - 8 60 2.33 -1.04 Dist. 
-
.32 
-
3.50 169.87 4.11 - .26 
6" Ace. 8• - 1.0 - 11 53 2.05 -1.61 
10' .09 1 69 2.63 .11 
12' 
-
.18 
-
2 68 2.60 
-
.23 
Dist. 
-
.82 
-
9.01 228.30 5.66 
- .48 
5" Ace. 8' 1.18 13 109 3.06 1.28 
10' 0 0 132 3.63 0 
12' .27 3 59 2.41 .37 
Dist. 
- 2.32 - 25.58 281.82 4.71 -1.63 
Tennis Ace. 8' 1.18 13 81 2.56 1.53 
10' 
- .45 - 5 103 3.17 - .47 12 1 
-
.27 
- 3 81 2.83 - .32 I 
Dist. 
- 3.97 - 43.67 612.26 6.62 -2.00 
N = 11 
df = 10 
.05 Level = 2.228 
.01 Level = 3.169 
-
-
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Table III shows the Control Room Five differences 
between Test 1 and Test 2 for accuracy and distance. The 
boys' and girls' performances are separated and presented 
according to size of ball. 
Four significant differences were shown in the 
accuracy throwing by the boys in Control Room Five. These 
occurred with the eight and one-half-inch ball at the 
eight-foot distance, the six-inch ball at the eight- and 
ten-foot distances, and with the five-inch ball at the 
eight-foot distance. All differences were significant 
at the five per cent level except the six-inch ball at 
the ten-foot distance which was significant at the one 
per cent level. 
The boys of Control Room Five showed significant 
differences in distance throwing between Test 1 and Test 2 
with the ten-inch ball at the five per cent level, and with 
the five-inch ball at the one per cent level of confidence. 
~ There were two significant differences shown in the 
accuracy throwing by the girls in Control Room Five. 
These occurred with the five-inch ball at the eight- and 
twelve-foot distances and were both significant at the 
five per cent level. 
~ No significant differences were shown in the 
distance throwing between Test 1 and Test 2 by the girls 
in Control Room Five. 
-
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TABLE III 
CONTROL ROOM 5 DIFFERENCES BETWEEN TEST 1 AND TEST 2 
FOR ACCURACY AND DISTANCE, BOYS AND GIRLS, 
Ball 
10 11 
8 1/2" 
7" 
6" 
5" 
Tennis 
Measure-
ment 
Ace. 8' 
10' 
12' 
Dist. 
Ace. 8' 
10' 
12' 
Dist. 
Ace. 8' 
10' 
12' 
Dist. 
Ace. 8' 
10' 
12' 
Dist. 
Ace. 8 9 
10' 
12' 
Dist. 
Ace. 8 1 
10 1 
12' 
Dist. 
WITH ALL SIZES OF BALLS 
!. d 
Boys 
- .50 - 10 
- • 65 - 13 
.20 4 
- 1.96 - 39.31 
- 1.10 - 22 
- . 90 - 18 
- . 80 - 16 
- 1.80 - 35.99 
- .45 - 9 
- 1.05 - 21 
- .40 - 8 
- .53 - 10.66 
- 1.15 - 23 
- 1.75 - 35 
.10 2 
- 2.20 - 44.09 
164 
133 
90 
347.70 
120 
98 
102 
449.29 
175 
177 
152 
527.01 
131 
175 
240 
583.44 
- 1.20 - 24 . 124 
- .40 - 8 84 
- .95 - 19 125 
- 3.88 - 77.68 991.91 
.40 8 122 
- .15 - 3 95 
- .95 - 19 153 
- 5.12 -102.35 4,697.05 
N = 20 
df = 19 
.05 Level = 2.093 
.01 Level = 2.861 
s t 
2.89 - .77 
2.56 -1.14 
2.17 .41 
3.77 -2.32* 
2.25 -2.20·:} 
2.07 -1.96 
2.17 -1.63 
3.87 -2.08 
3.00 - .67 
2.86 -1.64 
2. 80 - . 64 
5.24 - .46 
2. 35 -2. l7i!· 
2 • 45 -3 . 18"~* 
3.55 .13 
5.06 -1.95 
2.24 
2.06 
2.37 
6.03 
2.50 
2.23 
2.67 
14.82 
-2 .40~} 
- . 87 
-1.79 
-2.87** 
.71 
- .30 
-1.58 
-1.54 
* = Significant at 5 per cent Level 
** = Significant at 1 per cent Level 
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TABLE III (continued) 
Measure-
Ball ment Xd ~ d Z d2 s t 
Girls 
10 11 Ace. 8' 
-
.22 
-
2 70 2.95 - .22 
10' - 1.22 - 11 44 1.95 -1.88 
12' .11 1 5 .78 .42 
Dist. .02 .17 70.24 2.18 .03 
8 1/2" Ace . 8• - 1.67 - 15 87 2.78 -1.80 
10' 
- 1.44 - 13 103 3.24 -1.33 
12' 
-
.22 
-
2 4 .67 - .99 
Dist. - 1.19 - 10.74 52.67 2.23 -1.60 
7" Ace. 8• - 2.44 - 22 144 3.36 -2.18 
10' 
- .56 - 5 111 3.68 - .46 
12' - 1.11 - 10 34 1.69 -1.98 
Dist. 
- .4 - 3.60 62.85 2.77 - . 43 
611 Ace . 8• - 1.11 - 10 84 3.02 -1.10 
10' 
-
.56 - 5 105 3.57 - .47 I 12' 
-
.22 
-
2 48 2.44 - .27 
Dist. - 1.62 - 14.57 67.71 2.35 -2.07 
5" Ace . 8• - 2.44 - 22 118 2.83 -2. 6o{:-
10' .33 3 61 2.74 .36 
12 1 - 1.89 - 17 73 2.26 -2. 52i~ 
Dist. • 78 7.02 278.63 5.84 .40 
Tennis Ace. 8• 
-
.22 
-
2 12 1.20 
- .55 
10' .44 4 84 3.21 .41 
12' .78 7 101 3.46 .68 
Dist. 
- 1.34 - 12.08 282.19 5.77 - .70 
N = 9 
df = 8 
.05 Level = 2.306 
.01 Level = 3.355 I it- = Significant at 5 per cent Level I 
-
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Table IV shows the Experimental Room Three dif-
ferences between Test 1 and Test 2 for accuracy and 
distance. The boys' and girls' performances are separated 
and presented according to size of ball. 
Three significant differences were shown in the 
accuracy throwing by the boys in Experimental Room Three. 
These occurred with the ten-inch ball at the eight-foot 
distance, significant at the five per cent level; the eight 
and one-half-inch ball at the ten-foot distance, significant 
at the one per cent level; and the seven-inch ball at the 
ten-foot distance, significant at the five per cent level. 
The boys of Experimental Room Three showed signif-
icant differences in distance throwing between Test 1 and 
Test 2 with every ball. All differences were significant 
at the one per cent level of confidence except one, the 
seven-inch ball, which was significant at the five per 
cent level. 
Two significant differences were shown in the accuracy 
throwing between Test 1 and Test 2 by the girls in Experimen~ 
tal Room Three. These occurred with the six-inch ball at th 
ten-foot distance and the five-inch ball at the eight-foot 
distance, both at the five per cent level of confidence. 
One significant difference appeared in the distance 
throwing between Test 1 and Test 2 by the girls in Exper-
imental Room Three with the seven-inch ball. This 
difference was significant at the five per cent level. 
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TABLE IV 
EXPERIMENTAL ROOM 3 DIFFERENCES BETWEEN TEST l AND 
TEST 2 FOR ACCURACY AND DISTANCE, BOYS AND 
GIRLS, WITH ALL SIZES OF BALLS 
Measure -
1:d2 Ball ment Xd ~d s t 
Boys 
10 11 Ace. 8' - 2.25 - 36 218 3.22 -2. 81i:· 
10' .69 - 11 103 2.52 -1.10 
12' - 1.06 
- 17 91 2.21 -1.93 
Dist. 
- 3.53 - 56.44 326.85 2.92 -4. 84*-~ 
8 1/2" Ace. 8' .31 5 115 2.75 .45 
10' - 1.69 - 27 114 2.14 -3 .ly::--r.-
12' .75 - 12 72 2.05 -1.47 
Dist. 
- 3.67 - 58.69 399.46 3.50 -4.19·~-l:-
711 Ace. 8• .19 3 53 1.86 .41 
10 1 - 1.12 - 18 84 2.06 -2.15-l:· 
12 1 
- 1.25 - 20 118 2.49 -2.02 
Dist. 
- 3.87 - 61.98 736.9 5.75 -2. 69"~ 
611 Ace . 8' .12 2 50 1.82 .26 
10 1 .81 
- 13 121 2.71 -1.19 
12' - 1.0 - 16 112 2.53 -1.59 
Dist. 
- 6.72 -107.60 1,269.65 6.03 -4. 45~!--::-
511 Ace . 8' .75 12 142 2.98 1.01 
II 10' .31 5 101 2.57 .48 
12' - 1.38 - 22 146 2.78 -1.97 
Dist. - 7.12 -113.99 1,505.65 6.8 -4.19·~~~~ 
Tennis Ace. 8' .19 - 3 85 2.37 - .32 10 1 .19 3 85 2.37 .32 
12' 0 0 110 2.71 0 
Dist. 
-11.4 -182.34 5,549.79 15.21 -3.0 i(o·:~ 
N = 16 
df = 15 
· • 05 Level = 2.131 
.01 Level = 2.947 
-~ = Significant at 5 per cent Level 
** = Significant at 1 per cent Level 
,.... 
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TABLE IV (continued) 
Measure-
E d2 Ball ment Xd ~ d s t 
Girls 
10 11 Ace. 8• 
- 1.42 - 17 161 3.53 -1.39 
10' - 1.58 - 19 133 3.06 -1.80 
12' 0 0 26 1.54 0 
Dist. 
- 1.17 - 14. 99.96 2.76 -1.47 
8 1/2 11 Ace. 8• 
- .17 - 2 76 2.62 - .22 
10' 
-
.83 - 10 68 2.33 -1.24 
12' 
-
. 58 - 7 41 1.83 -1.09 
Dist. 
-
.41 - 4.92 126.43 3.36 - .42 
7" Ace. 8• - 1.67 - 20 118 2.77 -2.09 
10' 
- .33 - 4 58 2.27 - .50 12' - 1.0 - 12 68 2.26 
-1. 54~~. 
Dist. 
- 2.99 - 35.93 238.68 3.45 -3.0 " 
6" Ace. 8• - 1.67 - 20 126 2.90 -1.99 
10' - 3.0 - 36 234 3.38 -3.06{!-
12' - 1.0 - 12 80 2.49 -1.39 
Dist. - 1.81 - 21.67 332.20 5.16 -1.22 
5" Ace. 8' - 1.50 - 18 84 2.28 -2. 27{!-
10' - 1.17 - 14 138 3.33 -1.22 
12' - .67 - 8 154 3.68 - .63 
Dist. - 2.70 - 32.34 417.65 5.48 -1.71 
Tennis Ace. 8• - 1.33 - 16 82 2.39 -1.93 
10' 
- .75 - 9 89 2.73 - .95 
12' - .42 - 5 41 1.88 - .78 
Dist. 
- 4.45 .. 53.41 890.97 7.71 -2.0 
N = 12 
df = 11 
.05 Level = 2.201 
.01 Level = 3.106 
* = Significant at 5 per cent Level 
-
....__ 
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Table V shows the Experimental Room Six differences 
between Test 1 and Test 2 for accuracy and distance. The 
boys' and girls ' performances are separated and presented 
according to size of ball. 
There were no significant differences shown in the 
accuracy throwing between Test 1 and Test 2 by the boys 
in Experimental Room Six . 
Two significant differences were shown by the boys, 
however, in the distance throwing. These occurred with 
the ten-inch ball and the seven-inch ball and were both 
significant at the five per cent level of confidence. 
Two significant differences, both at the one per 
cent level, were shown in the accuracy throwing by the 
girls in Experimental Room Six . These were with the 
ten-inch ball at the eight-foot distance, and the tennis 
ball at the ten-foot distance. 
One significant difference was shown by the girls 
in the distance throwing with the eight and one-half-inch 
\ ball. The difference was significant at the five per cent 
level. 
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TABLE V 
EXPERIMENTAL ROOM 6 DIFFERENCES BETWEEN TEST 1 AND 
TEST 2 FOR ACCURACY A1TD DISTANCE, BOYS AND 
GIRLS, WITH ALL SIZES OF BALLS 
Measure-
r.d2 Ball ment Xd ~d s t 
Boys 
10 11 Ace. 8• - 1.42 - 17 115 2.87 -1.71 
10' - 1.0 - 12 54 1.95 -1.79 
12' 
-
.67 
-
8 72 2.46 
- .94 
Dist. 
- 2.53 - 30.35 220.12 3.61 -2. 43~-
8 1/2" Ace. 8• 
-
.67 
-
8 78 2.57 .90 
10' 
- .58 - 7 93 2.84 - .71 12 1 .42 5 127 3.37 .43 
Dist. 
- 3.45 - 41.43 542.30 6.02 -1.98 
7" Ace. 8• .67 8 108 3.05 .76 
10' 
-
.17 - 2 70 2.52 - .23 
12 1 
- .17 - 2 36 1.80 - .33 
Dist. 
- 3.90 - 46.8.5 434.63 4.78 -2.83~l-
6" Ace. 8• 
- .75 - 9 63 2.26 -1.15 10 1 
- .2.5 - 3 59 2.30 - .38 
12' 
-
.67 - 8 66 2.3.5 - .98 
Dist. 
- 2.47 - 29.59 281.10 4.35 -1.96 
I 
5" Ace·. 8• - 1.58 - 19 107 2.64 -2.08 I 10 1 - 1.67 - 20 120 2.81 -2.06 
12 1 .42 5 58 2.25 . 6.5 I Dist. 
- 3.09 - 37.08 497 .22 5.90 -1.82 
Tennis Ace. 8• 
- .25 - 3 43 1.96 - .44 
10' 
- .33 - 4 138 3 . .52 - .32 12 1 .17 2 114 3.21 .18 
Dist. - 2.79 - 33.49 593.28 6. 74 -1.43 
N = 12 
df = 11 
.05 Level = 2.201 
.01 Level = 3.106 
~~ = Significant at 5 per cent Level 
F= - --·- --
r-
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TABLE V (continued) 
Measure-
£ d2 Ball ment Xd ~ d s t 
- Girls 
10 11 Ace. 8' - 2.43 - 17 59 1.72 -3 • 74·lH~ 
10 1 - 1.0 
- 7 61 3.0 - .88 
12' .14 1 9 1.22 .30 
Dist. 
- 3.23 - 22.58 175.79 4.14 -2.07 
8 1/2 11 Ace. 8' 0 0 48 2.83 0 
10 1 
- 1.14 - 8 50 2.61 -1.16 
12' - 1.0 
- 7 25 1.73 -1.54 
Dist. 
- 3.07 - 21.49 133.10 3.35 44~--2. 
7" Ac e. 8' - .57 - 4 66 3.26 - .46 
10' 
-
.43 
-
3 35 2.37 - .48 
12' - .14 - 1 17 1.68 - .22 
Dist. 
- 1.31 - 9.17 173.72 5.19 - .67 
6" Ace. 8• 1.14 8 38 2.19 1. 37 
10' 0 0 46 2.77 0 
12' - .71 - 5 33 2.21 - .86 
Dist. - 4.62 - 32.33 493.55 7.57 -1.62 
5" Ace. 8• .29 2 78 3.59 .21 
10' 
-
.71 
- 5 39 2.43 - .77 12' 
-
.29 - 2 34 2.36 - .33 
Dist. - 1.63 - 11.41 454.30 8.52 - .51 
Tennis Ace. 8• .43 3 81 3.64 .31 
10' 2.43 17 59 1.72 3 • 74{H:-
12' 1.14 8 32 1.95 1.54 
Dist. 
- 3.54 - 24.76 348.69 6.60 -1.42 
N = 7 
df = 6 
.05 Level = 2.44.7 
.01 Level= 3.707 
~~- = Significant at 5 per cent Level 
-l~* = Significant at 1 per cent Level 
,___ 
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Table VI shows the Experimental Room Seven differences 
between Test 1 and Test 2 for accuracy and distance. The 
boys' and girls' performances are separated and presented 
according to size of ball. 
There was one significant difference at the five per 
cent level shown in the accuracy throwing between Test 1 
and Test 2 by the boys in Experimental Room Seven. This 
occurred with the eight and one-half-inch ball at the ten-
foot distance. 
Five significant differences were shown in the 
distance throwing by the boys in Experimental Room Seven. 
These were with the ten-, seven-, and five-inch balls all 
at the one per cent level; and with the six-inch ball and 
tennis ball at the five per cent level. 
Five significant differences were shown in the 
accuracy throwing between Test 1 and Test 2 by the girls in 
Experimental Room Seven. These were with the ten-inch ball 
at the eight-foot distance at the one per cent level, the 
eight and one-half- and seven-inch balls at the twelve-foot 
distance at the five per cent level, and the five-inch ball 
and tennis ball at the ten-foot distance at the one per cent I 
level of confidence. 
·Five significant differences were shown also in the 
distance throwing by the girls in Experimental Room Seven. 
These occurred with all balls except the ten-inch ball and 
were all at the one per cent level of confidence except the 
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TABLE VI 
EXPERI!1ENTAL ROOM 7 DIFFERENCES BETWEEN TEST 1 AND 
TEST 2 FOR ACCURACY AND DISTANCE, BOYS AND 
GIRLS, \'liTH ALL SIZES OF BALLS 
Measure -
£ d2 Ball ment Xd E d s t 
Boys 
10 11 Ace . 8• 
-44 7 87 2.37 .75 10 1 .44 7 73 2.16 .82 
12' 
-
.19 - 3 51 1.83 - .41 
Dist. 
-2.40 - 38.42 245.94 3.20 -3. 0 -~-~~-
8 1/2" Ace. 8• .62 10 80 2.22 1.11 
10' -1.69 - 27 45 2.58 -2. 64-r,. 
12' 
-
.so 
-
8 126 2.85 
- .70 
Dist. 
- .74 - ll. 80 299.50 4.40 - .67 
7" Ace. 8• - .25 - 4 84 2.35 - .42 
10' 
- .44 - 7 97 2.50 - .71 
12' 
-
.25 
- 4 68 2.11 - .47V'f-Dist. -2.96 - 47 .32 309.81 3.37 -3. 52""""' 
6" Ace . 8• .50 8 86 2.34 .86 
10' .62 1 111 2.72 .91 
12' -1.0 - 16 154 3.03 -1.32 
Dist. 
-3.42 - 54.76 527.16 4. 76 -2. 87'1!-
S" Ace. 8• .19 3 79 2.29 .33 
10' 
- .75 - 12 70 2.02 -1.50 
12' 
-
.69 - 11 89 2.33 -1.19 
Dist. 
-4.33 - 69.35 798.77 5.76 -3. 01~-* 
Tennis Ace . 8• 
-
.62 
-
1 63 2.05 -1.22 
10' 1.0 16 148 2.97 1.35 
12' .62 1 97 2.54 .97 
Dist. 
-6.45 -103.14 2,430.16 10.85 -2. 38~~-
N = 16 
df = 15 
.05 Level = 2.131 
.01 Level = 2.947 
* = Significant at S per cent Level 
~~-* = Significant at 1 per cent Level 
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TABLE VI (continued) 
Measure-
E d2 Ball ment Xd Ld s t 
Girls 
10 11 Ace. 8' - 2.0 
- 30 120 2.07 -3. 70*-r.-
10' - 1.13 - 17 97 2.36 -1.85 
12' - .67 - 10 53 1.82 -1.42 
Dist. - 1.00 - 14.98 117.92 2.71 -1.43 
8 1/2 11 Ace. 8' - 1.53 - 23 171 3.11 -1.91 
10' 
- 1.33 - 20 122 2.61 -1.98 
- 12' 
- 1.13 - 17 63 1.77 -2.46~~-
Dist. 
- 2.0 - 30. 143.05 2.44 -3. 18~}~i-
7 II . Ace. 8' - 1.73 - 26 207 3.40 -1.97 
10' 
-
.93 - 14 166 3.30 -1.09 
12' 
- 1.07 - 16 60 1.75 -2 38·~-
Dist. 
- 2.93 - 44.01 206.02 2.34 -4: 84·~Hl-
6" Ace. 8' 
-
.20 
- 3 107 2.76 - .28 
10' 
- .93 - 14 82 2.12 -1.69 
12' 
- .33 - 5 35 1.54 - 82 . "'- .. , 
Dist. 
- 3.57 - 53.49 345.52 3-33 -4. 15""""" 
5" Ace. 8' 
- 1.~o - 21 135 2.75 -1.97 
10' 
-
1. 0 - 27 103 ·2.09 -3. 33-a:·~~ 
12' 
- .47 - 7 59 2.00 - . 90"" 
Dist. 
- 4. 75 - 71.27 534.46 3.74 -4. 92"n'H' 
Tennis Ace. 8• 
- .53 - 8 152 3.25 - .63 10' - 1.67 
- 25 93 1.91 -3.41"~* 
12' 
- .67 - 10 70 2.13 -1. 22,, 
Dist. - 5.02 - 75.27 1,068.81 7.03 -2.76 ,... 
N = 15 
df = 14 
.05 Level = 2.145 
.01 Level = 2.977 
-~ = Significant at 5 per cent Level 
** = Significant at 1 per cent Level 
-
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D tennis ball at the five per cent level. 
I Statistical Treatment of the 
Data between Groups 
To determine the statistically significant dif-
ferences between the control and experimental groups on Test 
1 Distance, Test 1 Accuracy, Test 2 Distance, and Test 2 
Accuracy: 
1. The assumption is made of independent 
grouping since the groups were not equated in any 
sense except through the process of random sampling 
on one grade level; the use of certain classroom 
teachers being the important factor. The null 
hypothesis is that there is no significant dif-
ference in the means between groups. 
2. Therefore, the data is treated as 
independent group data using the formulas: 2 
r = 1z ~2 
where: cr2 = the standard error 
X = the difference of the means 
N = the number of subjects 
= c:r cr-X ~ N-1 
squared 
where: cr- = the standard error of the mean X 
2Allen L. Edwards, Statistical Analysis for Students 
in Psychology and Education (New York: Rinehart and Co., 
Inc., 1946), p. 181. 
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r 2 2 
where: 
o-Xd 
= the standard error of the mean 
difference 
= the standard error of the Test 1 (]"'"-
xl mean 
= the standard error of the Test 2 cr-
x2 mean 
t = l-11 - M2 
r xd 
where: t = the t ratio 
Ml = the mean of Test 1 
M2 = the mean of Test 2 
3. In order to accept or reject the null 
hypothesis one must use the degrees of freedom 
(N-1) + (N-1) where N = the number of subjects 
tested. 
4. This would indicate if any significant 
differences appeared between the control and exper-
imental groups on Test 1 or on Test 2. 
Differences between Control and Experimental Groups 
on Test 1 Distance and Test ~ Distance. Tables VII through 
I X show the differences between the control groups and 
experimental groups on Test 1 Distance and Test 2 Distance, 
boys and girls, with each size of ball. The means, standard 
deviations, standard errors of the mean, standard errors of 
the mean difference, and the t ratios are charted. All 
significant differences at the five per cent and one per 
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J cent levels of confidence are so indicated. 
Table VII shows the differences between Control 
Room Two and Experimental Room Seven on Test 1 Distance 
and Test 2 Distance . The boys' and girls' performances 
are separated and presented according to size of ball. 
There were no significant differences shown by 
the boys in the distance throwing between Control Room 
Two and Experimental Room Seven on Test 1 or Test 2. 
Four significant differences were shown by the 
girls in the distance throwing between Control Room 
Two and Experimental Ro om Seven on Test 1. These 
favored Control Room Two, occurred with the eight and 
one-half-, seven-, six-, and five-inch balls, and were 
significant at the five per cent level. There were no 
significant differences shown on Test 2. 
~------------~------------
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TABLE VII 
DIFFERENCES BETWEEN CONTROL ROOM 2 AND EXPERIMENTAL ROOM 7 ON TEST 1 DISTANCE 
AND TEST 2 DISTANCE, BOYS AND GIRLS, WITH ALL SIZES OF BALLS 
Test 1 Test 2 Test 1 Test 2 
Room Ball X s (}.-X X s a-x crxd t 0 xd t 
Boys 
2 10 11 16.14a 5.07 1.27 17.82 4. 73 1.18 1.62 .83 1.48 1.40 7 17.48 3. 86 1.00 19.89 3.43 .89 
2 8 1/2" 17.42 4.84 1.21 20.16 7.12 1.78 1.86 1.50 2.07 .38 7 20.21 5.45 1.41 20.95 4.08 1.05 
2 7" 20.57 7.09 1.77 24.24 7.99 2.00 2.21 .26 2.49 .05 7 21.15 5.15 1.33 24.11 5.73 1.48 
2 6" 22.56 7.03 1.76 26.~ 10.38 2.60 2.48 .69 3.16 .40 7 24.27 6.77 1.75 27. 9 6.97 1.80 
2 5" 29.11 9.13 2.28 32.90 11.19 2.80 3.12 .70 3.91 .25 7 31.30 8.25 2.13 33.87 10.58 2.73 
2 Tennis 39.40 15.10 3.78 46.69 15.66 3.92 4.67 .45 5.32 .55 7 37.31 10.64 2.75 43.76 13.93 3.60 
aA11 measurements in feet and hundredths of a foot. 
N = 33 
df = 31 
.05 Level = 2.04 
.01 Level = 2.75 
....... 
...... 
I 0' 
I' 
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TABLE VII (continued} 
Test 1 Test 2 Test 1 Test 2 
Room Ball X s <1- X s crx rr- t o-Xd t X Xd 
Girls 
2 10" 13.55a 2.32 .77 14.84 3.86 1.29 1.14 1.76 1.53 1.50 
I\ 7 11.54 3.15 .84 12.54 3.05 . 82 
II 
8 1/2" 15.60 .74 16.02 3.66 2 2.21 1.22 1.20 2.33* 1.58 .77 7 12.80 3.56 .95 14.80 3.78 1.01 
2 7" 17.38 2.67 .89 18.27 3.89 1.30 1.45 2.59* 1.58 1.09 7 13.62 4.26 1.14 16.55 3.33 .89 
2 6" 18.73 3.67 1.22 18.03 3.67 1.22 1.90 2.30* 1.66 .07 7 14.36 5.48 1.46 17.92 4.17 1.12 
2 5" 21.69 3. 49 1.16 22.32 6.43 2.1~ 2.21 2.42il- 2.66 .47 7 16.33 7.04 1.88 21.08 5.91 1.5 
2 Tennis 27.28 6.30 2.10 30.48 10.21 3.40 2.82 1.69 4.06 .27 7 22.52 7.08 1.89 29.38 8.32 2.22 I 
I 
I 
aA11 measurements in feet and hundredths of a foot. 
N = 25 
df = 23 
.05 Level = 2.069 
.01 Level = 2.807 
"~" = Si gnificant at 5 per cent Level 
II 
II I-' 
I-' 
-.J 
,, 
I 
' 
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Table VIII shows the differences between Control 
Room Four and Experimental Room Three on Test 1 Distance 
and Test 2 Distance. The boys' and girls' performances 
are separated and presented according to size of ball. 
There were no significant differences shown by 
the boys in the distance throwing between Control Room 
Four and Experimental Room Three on Test 1 or Test 2. 
There were no significant differences shown by 
the girls in the distance throwing between Control 
I Room Four and Experimental Room Three on Test 1 or 
Test 2. 
--
I ( 
TABLE VIII 
DIFFERENCES BETWEEN CONTROL ROOM 4 AND EXPERIMENTAL ROOM 3 ON TEST 1 DISTANCE 
I AND TEST 2 DISTANCE, BOYS AND GIRLS, WITH ALL SIZES OF BALLS 
I 
I Test 1 Test 2 Test 1 Test 2 I Room Ball X s q-_ X s o-- q-_ t tr- t X X Xd Xd 
II 
Boys 
4 10 11 18.03a 4.71 1.26 20 • .55 4.60 1.23 2.06 .28 1.92 .23 I 3 17.46 6.31 1.63 20.99 5.72 1.48 
I 
I 4 8 1/2" 20.37 5.76 1.54 23.84 6.00 1.60 2.18 .53 2.45 .37 I 3 19.21 6.00 1.55 22 .93 7.15 1.85 
I 
4 7" 23.64 7.40 1.98 28.74 6.27 1.68 2.79 .39 2.67 . 86 3 22.56 7.59 1.96 26.43 8.02 2.07 
4 6" 27.20 7.97 2.13 33.01 8.11 2.17 3.34 .68 3.32 .so 3 24.92 9.99 2.58 31.34 9.72 2 . .51 
4 5" 32.43 8.28 2.21 39.87 9.30 2.49 3.91 .36 3.94 .43 3 31.04 12 . .51 3.23 38.17 11.81 3.05 
4 Tennis 45.93 14.86 3.97 60.99 16.64 4.45 5 • .54 .22 6.69 .73 3 44.72 14.97 3.87 56.12 19.32 4.99 
aA11 measurements in feet and hundredths of a foot. 
N = 31 
df = 29 
.05 Level = 2.045 
.01 Level = 2.756 
I t-' 
t-' 
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TABLE VIII (continued) 
Test 1 Test 2 Test 1 Test 2 
Room Ball X s ()_ X s cr_ cr- t q-_ t X X Xd Xd 
Girls 
4 10 11 1.5.64a 4.37 1.38 1.5.19 2.86 .90 1 • .5.5 1.39 1.09 .49 3 13.49 2.34 .70 14.66 2.06 .62 
4 8 1/2" 17.76 5.54 1.75 17.28 3.54 1.12 1.78 1.43 1.41 1.17 3 15.22 1.00 .30 15.63 2.86 • 86 
4 7" 19.98 5.49 1.74 20.30 4.45 1.41 1.83 2.03 1.70 .62 3 16.26 1.90 .57 19.25 3.15 .95 
4 6" 21.08 6.36 2.01 21.89 .5.39 1.71 2.17 1.50 2.30 .98 3 17.83 2.68 .81 19.64 5.12 1.54 
4 5" 24.50 7.30 2.31 26.83 7.28 2.30 2.61 1.16 2.80 .95 3 21.48 4.06 1.22 24.17 5.28 1.59 
4 Tennis 30.86 9.41 2.98 34.83 12.30 3.89 3.28 • 82 4.36 .51 3 28.17 4.50 1.36 32.62 6.51 1.96 
aA11 measurements in feet and hundredths of a foot. 
N = 23 
df = 21 
.05 Level = 2.080 
.01 Level = 2.831 I 
I 
t-' 
1\1 
0 
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Table IX shows the differences between Control 
Room Five and Experimental Room Six on Test 1 Distance 
and Test 2 Distance. The boys' and girls' performances 
are separated and presented according to size of ball. 
There were no significant differences shown by 
the boys in the distance throwing between Control Room 
Five and Experimental Room Six on Test 1 or Test 2. 
No significant differences were shown by the 
girls in the distance throwing between Control Room 
Five and Experimental Room Six on Test 1. One signif-
icant difference was shown by the girls in the distance 
throwing between Control Room Five and Experimental 
Room Six on Test 2. This favored Experimental Room 
Six, occurred with the seven-inch ball, and was signif-
icant at the five per cent level. 
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TABLE IX 
DIFFERENCES BETWEEN CONTROL ROOM 5 AND EXPERIMENTAL ROOM 6 ON TEST 1 DISTANCE I 
AND TEST 2 DISTANCE, BOYS AND GIRLS, WITH ALL SIZES OF BALLS 
Test 1 Test 2 Test 1 Test 2 
1 
Room Ball X s crx X s cr::x crXd t a-Xd t 
Boys 
5 10 11 20.10a 6.19 1.42 21.84 5.57 1.28 1.99 1.16 1.86 .88 6 17.80 4.85 1.40 20.21 4.66 1.35 
5 8 1/211 22.47 7.00 1. 61 . 24.27 7.5~ 1.73 2.55 .71 2.64 .18 6 20.65 6.84 1.98 23.80 6.8 1.99 
5 7" 26.~7 7.65 1.76 26.99 8.10 1.86 3.00 .88 2.78 .08 6 23. 3 8.41 2.43 27.20 7.14 2.06 
5 6" 30.12 8.82 2.02 32.33 9.16 2.10 
I 
3.18 .65 3.37 .so 6 28.05 8.50 2.46 30.66 9.15 2.64 
5 5" 35.57 9.84 2.26 39.45 12.29 2.82 3.44 .32 4.45 .42 6 34.46 8.99 2.60 37.60 11.89 3.44 
5 Tennis 48.96 14.27 3.27 54.06 19.07 4. 37 5.85 .36 6.69 .17 6 51.08 16.77 4.85 55.19 17.54 5.07 
aA11 measurements in feet and hundredths of a foot. 
N = 33 I df = 31 
.05 Level = 2.04 I .01 Level = 2.75 
I 
....... 
!\) 
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TABLE IX (continued) 
Test 1 Test 2 Test 1 Test 2 
Room Ball X s a-..- X s o-x o-Xd t c:r-_ t X Xd 
I Girls 
5 10 11 1).16a 3.18 1.12 13.14 1.61 .57 1.67 .26 1.38 2.04 6 12.73 3.04 1.24 15.95 3.09 1.26 
5 8 1/2" 13.93 3.00 1.06 15.13 1.94 .69 1.54 .58 1.40 1.97 6 14.82 2. 74 1.12 17.89 3.00 1.22 
5 7" 15.94 2.56 .90 16.34 2.77 .98 .!!. 
6 18.25 4.39 1.79 19.56 2.47 1.01 2.00 1.16 1.41 2.28" 
5 6" 16.04 4.04 1.~3 17.66 2. 78 .98 2.34 .56 2.07 2.08 6 17.35 4.53 1. 5 21.96 4.47 1.82 
5 5" 21.20 4.49 1.59 20.42 6.24 2.20 3.12 1.07 3.69 1.56 I' 6 24.54 6.58 2.69 26.17 7.25 2.96 
I! 5 Tennis 26.33 6.18 2.18 27.68 7.61 2.69 
6 28.73 7.28 2.97 32.26 8.64 3.53 3.68 .65 4. 44 1.03 
I aAll measurements in feet and hundredths of a foot. 
N = 16 
df = 14 
.05 Level = 2.145 
II 
.01 Level = 2.977 I * = Significant at 5 per cent Level I I 
I 
' 
..... 
1\) 
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Differences between Control and Experimental Groups 
I QQ Test 1 Accuracy and Test g Accuracy. Tables X through 
XII show the differences between the control groups and 
~ experimental groups on Test 1 Accuracy and Test 2 Accuracy, 
boys and girls, with each size of ball and at each distance 
from the target. The means, standard deviations, standard 
errors of the mean, standard errors of the mean difference, 
and the t ratios are charted. All significant differences 
at the five per cent and one per cent levels of confidence 
are so indicated. 
Table X shows the differences between Control Room 
Two and Experimental Room Seven on Test 1 Accuracy and Test 
2 Accuracy. The boys' and girls' performances are separated 
and presented according to size of ball and distance from 
the target. 
No significant differences were shown by the boys in 
the accuracy throwing between Control Room Two and Exper-
imental Room Seven on Test 1. In Test 2, there was one 
significant difference favoring the control group at the 
five per cent level of confidence. This occurred with the 
tennis ball at the eight-foot distance. 
The control group of girls showed significant 
differences from the experimental group on Test 1, one at 
the five per cent level with the ten-inch ball at the ten-
foot distance, and one at the one per cent level with the 
I seven-inch ball at the eight-foot distance. In Test 2, 
F===~=== 
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TABLE X 
DIFFERENCES BETWEEN CONTROL ROOM 2 AND EXPERIMENTAL ROOM 7 ON TEST 1 ACCURACY AND 
TEST 2 ACCURACY, BOYS AND GIRLS, WITH EACH SIZE OF BALL AND AT EACH DISTANCE 
Measure- Test 1 Test 2 Test 1 Test 2 
Room Ball ment x s cr- X s CT- o-:Xd t a-_ t X X Xd 
Boys 
2 10 11 Ace. 8• 5.5a 2.~1 .60 4.9 2.07 .52 .81 .62 .76 .40 
10' 2.7 2. 2 .70 3.2 2.23 .56 .98 .92 • 74 0 
12' 1.4 1.75 .44 1 •. 8 1.85 .46 .76 .92 .77 .65 
7 Ace. 8• 5.0 2.12 .55 4.6 2.18 .56 
10' 3.6 2.62 .68 3.2 1.84 .~8 
I 12' 2.1 2.39 .62 2.3 2.39 • 2 
2 8 1/2" Ace. 8• 5.3 2.42 .60 4.9 1.2 .30 .81 .99 .63 .79 
10' 3.2 2.69 . 67 3.8 2.71 .68 . 85 .35 .91 .88 
12' 1 . 2 1.79 .45 2 . 8 2.85 .71 .66 1.36 1.02 .20 
7 Ace. 8' 6 . 1 2.08 .54 5.4 2.12 .55 
10' 2.9 2.01 .52 4.6 2.37 .61 
12' 2.1 1.90 .49 2.6 2.78 .72 
2 7" Ace. 8• 5.0 2.87 .72 5.8 2.91 .73 .90 .11 .90 1.00 
10' 3.6 1.91 -~8 3.9 2.39 .60 .76 .40 .76 .53 12' 2.1 2.54 • 4 2.7 2.51 .63 • 78 .38 .84 .12 
7 Ace. 8• 5.1 2.11 .54 4.9 2.01 .52 I 10 1 3.9 2.29 .59 4.3 1.83 -47 12' 2.4 1.73 .45 2.6 2.18 .56 
2 6" Ace. 8• 4.3 2.27 .57 5.8 2.16 .54 .71 1.55 • 81 1.36 
10' 3.3 2.63 .66 4.9 2.65 .66 .90 .78 .82 1.22 
12' 2.5 2.83 .71 3.3 2.44 .61 .85 .12 . 97 .11 
7 Ace. 8• 5.4 1.66 .43 4. 7 2.32 .60 
10' 4.0 2.37 .61 3.9 1.85 .48 
12' 2.4 1.77 .46 3.4 2.92 .76 
1 ...... 
1\.) 
\n 
I II I, 
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TABLE X (continued) 
Measure- Test 1 Test 2 Test 1 Test 2 
Room Ball ment X s ~-X X s <:r-X crXd t o-Xd t 
2 5" Ace. 8• 5.4 2.59 .65 5.1 2.80 .70 . 83 .36 . 85 .47 
10' 4.2 2.09 .52 4.2 1.98 .so .76 .79 .67 .15 I 12' 3.3 2.45 .61 3.3 2.72 .68 • 83 1.08 .94 .21 
7 Ace. 8• 5.7 1.96 .51 5.5 1.87 .48 
10' 3.6 2.12 .55 4.3 1.69 :~ 12' 2.4 2.15 .56 3.1 2.51 I 
2 Tennis Ace. 8' s.s 2.64 .66 6.8 1.59 .37 .82 .49 .67 2.39* 
10' 4.1 2.39 .60 4.3 2.40 .60 .78 0 .78 1.54 
12' 3.4 2.45 .61 4.2 2.73 .68 . 82 .73 • 91 1.65 
7 Ace. 8• 5.1 1.90 .49 5.2 2.16 .56 
10' 4.1 1.90 .49 3.1 1.90 .49 
12' 2.8 2.14 .55 2.7 2.36 .61 
aAccuracy scores represented the total number or points gained in three trials 
at each distance, the possible high being nine points. 
I 
Room 2, N = 17 I 
I Room 7, N = 16 I df = 31 
I .05 Level = 2.04 
.01 Level = 2.75 
* = Significant at 5 per cent Level 
_ll_ 
t-' 
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TABLE X (continued) 
Measure- Test 1 Test 2 Test 1 Test 2 
Room Ball ment X s cr- X a-.- crxd t o-Xd t I 
.X s X 
I Girls 
I 2 10 11 Ace. 8• 4.3a 2.49 .83 3.2 2.18 .73 1.12 1.79* .94 1.38 
[1 10 1 2.2 2.14 .71 2.4 1.28 .43 .73 2.47 .75 .93 I 
12' .4 .90 .30 0 0 0 .31 • 97 .46 1.46 
7 Ace. 8• 2.5 2.81 .75 4.5 2.22 .59 
10' .4 .611 .16 1.7 2.31 .62 
12' .1 .253 .07 .67 1.74 .46 
2 8 1/2" Ace. 8• 4.5 2.06 .69 5.2 2.~8 .83 1.05 1.33 1.09 .46 10 1 2.8 1.97 .66 3.5 2. 0 .93 .78 1.41 1.14 : .~ I 12' .8 1.08 .36 .7 1.1 .37 .41 1.46 .69 
7 Ace. 8• 3.1 2.94 .79 4. 7 2.60 .70 
10 1 1.7 1.54 .41 3 . 0 2.45 .66 
12' .2 .748 .20 1.3 2.15 .58 
2 7" Ace. 8• 5.5 1.57 .52 4-4 2.24 .75 .80 3.88** 1.00 .30 10 1 3.4 2.58 • 86 3.4 2.54 .85 1.00 1.90 1.10 .91 
12' .4 .48 .16 1.1 1.04 .35 .37 0 .63 .64 
7 Ace. 8• 2.4 2.27 .61 4.1 2.~7 .66 10' 1.5 1.89 .50 2.4 2. 3 .70 
12' .4 1.25 .33 1.5 1.93 .52 
2 6" Ace. 8• 4.4 1.75 .58 5.1 1.67 .56 .94 .64 .79 1.39 
10' 2.7 2.10 .70 2.9 1.37 .46 .90 1.11 .69 2. 90~~-* 
12' .8 1.25 .42 1.4 2.01 .67 .85 .12 .87 .12 I 7 Ace. 8• 3.8 2.78 .74 4.0 2.10 .56 
10' 1.7 2.14 .57 2.7 1.92 .51 
12' .9 1.73 .74 1.3 2.11 .56 I 
I. 
t-' 
Sj 
I II 
-TABLE X (continued) 
I 
Measure- Test 1 Test 2 Test 1 Test 2 
Room Ball ment X s o-x X s <rx crxd t a:_ Xd t 
2 5" Ace. 8• 4.3 2.15 .72 5.1 2.08 .89 .94 1.17 1.08 .46 
10' 2.3 2.87 .96 2.5 1.91 .6~ 1.22 .74 .90 .78 12' 1.8 1.99 .66 1.1 1.45 :~1 .86 . 81 .68 1.47 7 Ace. 8' 3.2 2.29 .61 4.6 2.28 
10' 1.4 2.80 .75 3.2 2.40 .64 I 12' 1.1 2.06 .55 2.1 1.78 .48 I 
2 Tennis Ace. 8• 4.5 2.66 .89 5.4 1.56 .52 1.12 .18 . 74 .81 
10' 3.7 2.53 .84 2.7 2.23 -7~ .99 1.31 .93 1.50 12' 1.7 1.42 -~7 2.2 2.04 .6 .65 .)1 .78 .13 7 Ace. 8• 4.3 2.54 • 8 4. 8 1.94 .52 
10' 2.4 1.99 . 53 4.1 2.14 .57 
12' 1. 5 1.67 .45 2.1 1.45 .39 
aAccuracy scores represented the total number of points gained in three trials I at each distance, the possible high being nine points. 
I 
I Room 2, N = 10 ! Room 7, N = 15 
I df = 23 
.05 Level = 2.069 I 
.01 Level = 2.807 
-l!- = S ignificant at 5 per cent Level 
~Ht- = Significant at 1 per cent Level 
1-' 
N 
co 
I II 
J there was one significant difference at the one per cent 
level favoring the control group. This occurred with the 
six-inch ball at the ten-foot distance. 
Table XI shows the differences between Control Room 
I Four and Experimental Room Three on Test 1 Accuracy and Test 
2 Accuracy. The boys' and girls ' performances are separated 
and presented according to size of ball and distance from 
the target. 
No significant differences were shown by the boys in 
the accuracy throwing between Control Room Four and Exper-
imental Room Three on Test 1. In Test 2, there was one 
significant difference favoring the control group at the 
five per cent level with the seven-inch ball at the eight-
foot distance. 
The control group of girls showed significant 
differences from the experimental group on Test 1, all at 
the five per cent level of confidence. These were with the 
ten-inch ball at the ten-foot distance, the eight and one-
half-inch ball at the twelve-foot distance, the six-inch 
ball at the ten-foot distance, the five-inch ball at the 
eight-foot distance, and the tennis ball at the eight-foot 
distance. In Test 2, there was one significant difference 
favoring the experimental group at the five per cent level 
of confidence. This occurred with the five-inch ball at 
the ten-foot distance. 
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TABLE XI I 
I DIFFERENCES BE~VEEN CONTROL ROOM 4 AND EXPERIMENTAL ROOM 3 ON TEST 1 ACCURACY AND TEST 2 ACCURACY, BOYS AND GIRLS, WITH EACH SIZE OF BALL AND AT EACH DISTANCE 
II Measure- Test 1 Test 2 Test 1 Test 2 
Ball ment X ({""-:- X a-:- (}Jed t q-:Xd Room s X s X t 
Boys I 
4 10 11 Ace. 8• 5.8a 2.26 .60 5.9 1.20 .32 .89 1.91 .69 .44 10 1 3.5 2.39 .64 4.4 1.67 .4.5 1.01 .40 .82 .73 
12' 2.3 2.30 .62 2.5 2.42 .6.5 .79 1.01 .89 .11 I 3 Ace. 8' 4.1 2.55 .66 6.2 2.35 .61 
10' 3.1 3.00 .78 3.8 2.66 .69 I 12 1 1.5 1.90 .49 2.6 2.37 .61 
4 8 1/~'Acc. 8• 6.5 2.47 .66 6.5 1.71 
·t6 .80 .62 .71 1.13 10' 3.9 2.62 .70 4.7 2.49 • 7 .95 .74 • 81 .25 
12' 2.4 2.18 .58 3.3 2.39 .64 . 89 .34 .79 .51 
3 Ace. 8' 6.0 1.80 .46 5.7 2.11 .54 
10' 3.2 2.46 .64 4 . 9 1.73 .4.5 
12' 2.1 2.64 .68 2.9 1.83 .47 
4 7" Ace. 8t 5.7 2.29 .61 7.0 1 • .55 .41 .90 .11 .61 2. 30~Jo 
10' 4.4 2.01 .54 5.3 2.38 .64 • 82 .98 .80 .62 I 12' 3.3 2.08 • .56 3.5 1.86 .50 .81 1.48 .77 .13 I 
3 Ace. 8' .5.8 2 • .56 .66 5.6 1.73 . 45 
10 1 3.6 2.37 .61 4 .8 1.8.5 .48 
12' 2.1 2.29 .59 3.4 2.29 .59 ' 
4 6" Ace. 8• 6.2 1.0.5 .28 5.6 2 • .55 .68 .52 .19 .74 .9.5 I 
10 1 3.9 2.22 .59 4.8 2.22 .59 .88 0 .80 0 
12' 3.1 1.82 .49 4 . .5 1.20 .32 .78 .77 .61 1.64 
3 Ace. 8• 6.3 1.69 .44 6.3 1.04 .28 
10 1 3.9 2 . .53 .65 4.8 2.11 .54 I 
12' 2 . .5 2.35 .61 3.5 2.0 . .52 ,, 
I-' 
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TABLE XI (continued) I 
Measure- Test 1 Test 2 Test 1 Test 2 
Room Ball ment X s <r- X s a-x o-Xd t o-Xd t X 
I 4 5" Ace. 8• 6.1 1.20 .32 5.4 2.22 .59 .53 .38 .90 1.~ 10 1 4.6 2.44 .65 5.2 1.83 .49 .92 .54 .75 1. 7 I 12' 3.7 2.72 .73 4.3 1.98 .53 .91 .44 .66 .61 
3 Ace. 8• 5.9 1.61 
·t2 4.1 2.64 .68 10' 4.1 2.51 . 5 3.8 2.19 .57 
12 1 3.3 2.11 .54 4.7 1.55 . 40 
I 4 Tennis Ace . 8• 6.1 1.61 .43 6.1 1. 78 .48 .69 :~ .60 .33 I 10 1 5.6 2.27 .61 5.6 2.15 .58 . 80 .73 1.10 I I 12' 4. 7 2.18 .58 4.1 1.57 .42 .74 1.08 .72 .28 3 Ace. 8• 5.8 2.10 .54 5.9 1.41 .36 
10' 4 .9 2.01 .52 4.8 1.71 :~ 12 1 3.9 1.80 .46 3.9 2.23 
I , I 
aAccuracy scores represented the total number of points gained in three trials 
at each distance, the possible high being nine points. 
I Room 4, N = 15 I Room 3, N = 16 
I df = 29 
.05 Level = 2.045 
.01 Level= 2.756 
* = Significant at 5 per cent Level 
:' 
-
t-' 
w 
t-' 
1: 
!j 
I • -, 
TABLE XI (continued} 
I 
I I Measure- Test 1 Test 2 Test 1 Test 2 Room Ball ment X s a-:x X s r:rx <:r.Xd t crXd t II 
I Girls 
I 4 10 11 Ace. 8• 4.5a 2.20 .70 5.0 2.49 .79 1.11 .63 1.14 .18 I' I 10 1 3.5 2.23 .70 2.9 2.91 .92 .84 2.74* 1.21 .08 I I 12' .6 .88 .28 1.5 1.31 .~2 .49 0 .53 1.70 3 Ace. 8• 3.8 2.84 .86 5.2 2. 7~ • 2 I 
I 
10' 1.2 1.54 .46 2.8 2.5 .78 
12 1 .6 1.32 .40 .6 1.11 .33 
4 8 1/2" Ace. 8• 5.1 2.9~ .93 5.3 2.34 .74 1.23 .41 .94 .53 10' . 4.1 2.7 .88 3.5 2.31 .73 1.08 1.67 1.02 .29 
12 1 2.0 1.86 .59 1.7 1.86 .59 .64 2.50* .74 .95 
3 8• 4.6 2.66 .80 4.8 1.92 .58 
I 10' 2.3 2.10 .63 3.2 2.37 .71 
I 12 1 .4 .86 .26 1.0 1:47 .44 
I 
I 4 7" Ace. 8• 5.3 2.34 .74 6.0 2.0 .63 .95 1.58 .79 .63 
I 10 1 3.5 1.97 .62 3.8 2.08 .66 1.00 .40 .97 .41 12 1 2.5 2.43 .77 3.2 2.60 .82 .84 1.90 1.08 1.02 I 3 Ace. 8• 3.8 1.95 .59 5.5 1.55 .47 I II I I 
I 10' 3.1 2.63 .79 3.4 2.36 .71 I I 12' .9 1.13 .34 2.1 2.36 .71 
II 
I 
I 
II 4 6" Ace. 8• 5.3 2.26 .72 6.3 1.71 .54 .92 2.06 .78 1.54 10 1 4.2 1.94 .61 4 .1 2.01 .64 .88 2.61-ll- 1.00 .20 I 
I, 12' 2.2 2.12 .67 2. 4 2.26 .72 .79 1.27 .89 .22 
3 Ace. 8• 3.4 1.93 .58 5.1 1.85 .56 
10' 1.9 2.14 .64 3.9 2.57 .77 
12' 1.2 1.40 .42 2.2 1.77 .53 I' 
I 
..... 
w 
N 
I 
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TABLE XI (continued) 
I Test 1 Test 2 Test 1 Test 2 Measure -
Room Ball ment X s <:r- X s c;r_ crXd t o-xd t X X II 
4 .5" Ace . 8• 6.·3 2.60 .82 .5.1 1.93 .61 1.10 2.~5i} . 83 0 '!- I 10' 3.0 2.52 .80 3.0 2.13 .67 .98 • 2 .84 2. 38"' 12' 2.7 2 • .53 .80 2.5 2.~6 .78 .95 .53 1.05 .38 
3 Ace. 8• 3.6 2.~3 .73 5.1 1. 5 .56 
I 10 1 3.8 1. 6 .56 5.0 1.68 .51 
,, 
12' 2.2 1.71 .52 2.9 2.33 .70 
2.29* 
I 
II 4 Tennis Ace. 8• 5.9 1.24 .39 4.7 1.54 .49 .70 .75 1.33 I 
II 10
1 4.0 2.4.5 .78 4 • .5 1.73 .55 .91 1.32 .86 1.16 I 12' 3.2 2.11 .67 3 • .5 2.15 .68 .72 1.94 .89 1.46 
I 3 Ace. 8• 4.3 1.93 .58 5.7 1.89 .57 
I 
10 1 2.8 1.54 .46 3.5 2.18 .66 I 
12' 1.8 .90 .27 2.2 1.88 . 57 
I 
aAccuracy scores represented the total number of points gained in three trials 
at each distance, the possible high being nine points. 
,, Room 4, N = 11 I 
Room 3, N = 12 
df = 21 
.0.5 Level = 2.08 
.01 Level = 2.831 
* = Significant at .5 per cent Level 
I I 
I 
I 
I 1-' w 
I w 
I 
) Table XII shows the differences 
~4 
between Control Room II 
Five and Experimental Room Six on Test 1 Accuracy and Test 
2 Accuracy. The boys' and girls' performances are separated 
and presented according to size of ball and distance from 
II the target. 
In Test 1, there was one significant difference at 
the five per cent level favoring the control group of boys. 
This occurred with the ten-inch ball at the ten-foot 
distance. Two significant differences favoring the control 
group of boys in Test 2 were with the five-inch ball at the 
twelve-foot distance and l.vith the tennis ball at the twelve-
foot distance. Both differences were significant at the 
five per cent level. 
No significant differences were shown by the girls 
in the accuracy throwing between Control Room Five and 
I Experimental Room Six on Test 1. Two significant dif-
ferences favoring the control group were shown in Test 2: 
at the five per cent level with the five-inch ball at the 
eight-foot distance, and at the one per cent level with 
the tennis ball at the ten-foot distance. 
~·----------------------~-
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TABLE XII 
DIFFERENCES BETWEEN CONTROL ROOM 5 AND EXPERIMENTAL ROOM 6 ON TEST 1 ACCURACY AND 
TEST 2 ACCURACY, BOYS AND GIRLS, WITH EACH SIZE OF BALL AND AT EACH DISTANCE 
II Test 1 Test 2 Test 1 Test 2 Measure-
Room Ball ment x s o-x X s cr.- <:rXd t cr-:Xd t X I 
-- Boys 
5 10 11 Ace. 8• 5.4a 2.46 .56 5.8 2.31 .53 .78 1.54 .87 .12 
I 
10' 3.7 2.08 .48 4.3 2.91 .67 .82 2.ot* • 8~ 1.55 12' 3.1 2.49 .57 2.9 2.19 .50 .89 1.57 .8 .68 I 
6 Ace. 8• 4.2 1.79 .54 5.7 2.28 .69 I 
I 10' 2.0 2.21 .67 3.0 1.68 .51 I 12' 1.7 2.25 .68 2.3 2.43 .73 
5 8 1/2 11 Ace. 8• 5.2 2.14 .49 6.1 1.81 .42 .62 .48 .68 .15 
10 1 3.7 2.67 .61 4.5 2.11 .48 .72 1.67 .69 2.03 
12' 2.7 2.61 .60 3.5 2.20 .50 1.02 .29 .81 1.85 
6 Ace. 8• 5.5 1.26 .38 6.2 1.77 .53 
10' 2.5 1.26 .38 3.1 1.66 .50 
12' 2.4 2.75 .83 2.0 2.12 .64 
5 7" Ace. 8• 6.3 1.97 .45 6.4 2.12 .49 .62 1.13 .85 1.76 I 10' 3.9 2.79 .64 4.9 2.38 .55 .88 .34 .84 .71 
12' 3.2 2.23 .51 3.6 2.37 .54 .83 .96 .72 1.39 
6 Ace. 8• 5.6 1.43 .43 4.9 2.33 .70 
10 1 4.2 2.03 .61 4. 3 2.10 .63 
12' 2.4 2.17 .65 2.6 1.61 .48 I 
5 6" Ace. 8• 5.4 2.11 .48 6.5 1.43 .33 .88 .45 .66 1.06 
10' 3.7 2.~3 .56 5.4 2.22 .51 .95 .10 • 87 1.95 12' 3.6 2. 7 .56 3.6 2.~8 .57 .94 .96 . 81 .37 
I 6 Ace. 8• 5.0 2.45 .74 5.8 1. 8 .57 
I 10' 3.8 2.56 .77 3.7 2.36 .71 II 
I 12
1 2.7 2.53 .76 3.3 1.89 .57 
t-J 
I w \Jl. 
II I 
rL 1::!~ ..:, .. -"" .<. 
-,: -=-
II 
(continued) I TABLE XII 
I Test 1 Test 2 Test 1 Test 2 Measure-
!Room Ball ment X s <rx X s a-x crXd t u-Xd t 
5 5" Ace. 8• 5.4 2.27 .52 6.6 1.24 .28 .78 1.15 .73 .68 
I 10' 4.6 2.0 .46 5.0 1.95 .45 .98 1.43 .93 .11., 
I 12' 3.4 2.40 .55 4.4 1.85 -~2 1.22 .08 .68 2. 21~'" 6 Ace. 8• 4.5 1.94 .58 6.1 2.22 • 7 
10' 3.2 2.89 .87 4.9 2.69 .81 
12' 3.3 3.62 1.09 2.9 1.80 .54 
5 Tennis 8• 6.2 1.88 .43 6.0 2.12 .49 .94 .53 .76 .13 I Ace. 
10' 5.6 2.44 .56 5.8 1.20 .28 .99 -~0 .70 .43 . ._ I I 12' 4.1 2.53 .58 5.0 1.66 .38 1.00 • 0 .69 2.61"'' 6 Ace. 8t 5 .7 2. 78 .84 5.9 1.93 .58 I 
I 10 1 5.2 2.73 .82 5.5 2.14 .6~ 12 1 3.3 2.69 .81 3.2 1.91 .s 
II at 
aAccuracy scores represented the total number of points gained in three trials 
each distance, the possible high being nine points. 
I li Room 5, N = 20 Room 6, N = 12 I 
df = 30 
.os Level = 2.042 
.01 Level= 2.750 {} = Significant at 5 per cent Level 
I 
I 
II 
I 
- I t-' 
w 
0' 
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I 
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TABLE XII (continued) 
·I 
Measure- Test 1 Test 2 Test 1 Test 2 I Room Ball ment X s cr-X x s a--X a-Xd t crXd t 
I 
Girls 
5 10 11 Ace. 8t 3.6a 2.21 .78 3.8 2.04 .72 1.15 .78 1.12 1.16 I 10 1 1.3 1.41 .51 2.7 2.79 .99 .77 .39 1.36 .52 
12' .4 .69 .24 .3 .91 .32 .44 .68 .54 .56 
6 Ace. 8' 2.7 2.05 .84 5.1 2.10 .86 
10' 1.0 1.~1 .58 2.0 2.27 .93 12' .7 • 8 .36 .6 1.06 .43 
I 
5 8 1/211 Ace. 8t 4.0 2.40 • 85 5.7 2.31 • 82 1.36 .52 1.04 .96 II 
10' 1.6 1.98 .67 3.0 2.49 .88 1.11 .09 1.13 .18 
12' 0 .47 .17 .2 .33 .12 .26 1.54 .70 1.71 
6 Ace. 8t 4.7 2.60 1.06 4.7 1.58 .64 
10' 1.7 2.19 .89 2.8 1.73 .71 
12' .4 .50 .20 1.4 1.68 .69 
5 7" Ace. 8' 3.7 2.0 .71 6.1 2.85 1.01 1.18 .08 1.24 1.37 
10' 3.4 2.27 .80 4.0 3.43 1.21 .98 1.12 1.49 1.07 
12' .6 1.07 .35 1.7 1.63 .58 .55 .36 .67 1.64 
6 Ace. 8• 3.8 2.30 .94 4-~- 1.76 .72 
10' 2.3 1.39 .57 2.4 2.13 .87 
12' .4 1.05 .43 .6 .84 .34 
5 6" Ace. 8' 4.1 2.33 .82 5.2 1.55 .55 1.10 .64 .90 1.67 I 10' 2.8 1.20 .42 3.1 2.60 .92 .99 .20 1.13 .44 
II 12' 1.8 1.13 .40 2.0 2.62 .93 .75 .93 1.20 .50 
6 Ace. 8' 4.8 1.81 . 74 3.7 1.75 .71 II 
10' 2.6 2.19 .90 2.6 1.59 .65 
I 12' 1.1 1.55 .63 1.4 1.86 .76 
I 
II 
r too~ 
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I TABLE XII (continued) 
-
I Room 
Measure- Test 1 Test 2 Test 1 Test 2 i Ball ment x s crx X s cr.- <rxd t o-'xd t X 
il 5 5" Ace . 8• 4.2 2.25 .80 6.7 1.56 .55 1.48 .1~ 1.00 2. 60-~~ 10 1 3.9 1.52 .54 3.6 2.27 . 80 • 96 1.9 1.05 .86 
12' 1.0 1.05 • 37 2.9 1.66 . 59 .67 .15 1.00 1.50 
6 Ace. 8• 4.4 3.06 1.25 4.1 2.04 .83 
10 1 2.0 1.93 .79 2.7 1.67 .68 
I 12 1 1.1 1.36 .56 1.4 1.99 • 81 
I 5 Tennis Ace. 8• 4.9 1.85 .65 4.6 1.61 .51 .92 .54 1.09 .55 .. ~ I 10' 4.4 1.77 .62 4.0 1.88 .65 1.08 .56 .78 3. 33""""" 
' 
12' 3.2 2.10 .71 2.4 2.45 • 87 .95 1.16 1.00 1.40 
6 Ace . 8• 4 .4 1.59 .65 4.0 2.27 .93 I 
I 10 1 3.8 2.17 .89 1.4 1.05 . 43 I 12' 2.1 1.55 .63 1.0 1.20 .49 I 
I 
aAccuracy scores represented the total number of points gained in three trials 
at each distance, the possible high being nine points. 
I Room 5, N = 9 Room 6, N = 7 I 
I 
df =14 
.05 Level =· 2.145 
.01 Level = 2.977 
* = Significant at 5 per cent Level 
iH~ = Significant at 1 per cent Level 
-
II I 
I! 
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Mean Distances in Test 1 
and Test 2 
Table XIII shows the mean distances thrown in Test 1 
and Test 2, by boys and girls using all sizes of balls. The 
general pattern is that of distance thrown increasing as the 
size of ball decreases. The boys' means exceeded the girls' 
means with every ball. Considering all groups, all balls, 
and both tests, the range of mean distance thrown for the 
boys was 16.14 feet with the ten-inch ball and 60.99 feet 
with the tennis ball. The range of means for the girls was 
11.54 feet with the ten-irich ball and 34.83 feet with the 
tennis ball. 
The range of means for the control boys in Test 1 was 
16.14 feet with the ten-inch ball and 48.96 feet with the 
tennis ball. In Test 2, the range of means was 17.82 feet 
with the ten-inch ball and 60.99 feet with the tennis ball. 
For the experimental boys, the range of means in Test 1 was 
17.46 feet with the ten-inch ball and 51.08 feet with the 
tennis ball. In Test 2, the range of means was 19.89 feet 
with the ten-inch ball and 56.12 feet with the tennis ball. 
The range of means for the control girls in Test 1 
was 13.16 feet with the ten-inch ball and 30.86 feet with 
the tennis ball. In- Test 2, the range of means was 13.14 
feet with the ten-inch ball and 34.83 feet with the tennis 
ball. For the experimental girls, the range of means in 
Test 1 was 11.54 feet with the ten-inch ball and 28.73 feet 
139 
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TABLE XIII 
MEAN DISTANCES THROWN IN TEST 1 DISTANCE AND TEST 2 DISTANCE BY BOYS AND GIRLS 
ACCORDING TO BALL SIZE AND ROOM NUMBER 
Rooms 
Ball 
10 11 
8 1/2 11 
711 
6" 
5" 
Tennis 
Test 1 
2 4 5 3 6 7 
Boys 
16.14a 18.03 20.10 17.46 17.80 17.48 
17.42 20.37 22.47 19.21 20.65 20.21 
20.57 23.64 26.47 22.56 23.83 21.15 
22.56 27.20 30.12 24.92 28.05 24.27 
29.11 32.43 35.57 31.04 34.46 31.30 
39.40 45.93 48.96 44.72 51.08 37.31 
Girls 
Test 2 
2 4 5 3 6 7 
17.82 20.55 21.84 20.99 20.21 19.89 
20.16 23.84 24.27 22.93 23.80 20.95 
24.24 28.74 26.99 26.43 27.20 24.11 
26.44 33.01 32.33 31.34 30.66 27.69 
32.90 39.87 39.45 38.17 37.60 33.87 
46.69 60.99 54.06 56.12 55.19 43.76 
I 10 11 13.55 15.64 13.16 13.49 12.73 11.54 
15.60 17.76 13.93 15.22 14.82 12.80 
17.38 19.98 15.94 16.26 18.25 13.62 
18.73 21.08 16.04 17.83 17.35 14.36 
21.69 24.50 21.20 21.48 24.54 16.33 
27.28 30.86 26.33 28.17 28.73 22.52 
14.84 15.19 13.14 14.66 15.95 12.54 
16.02 17.28 15.13 15.63 17.89 14.80 
18.27 20.30 16.34 19.25 19.56 16.55 
18.03 21.89 17.66 19.64 21.96 17.92 
22.32 26.83 20.42 24.17 26.17 21.08 
30.48 34.83 27.68 32.62 32.26 29.38 
II 
8 1/2" 
7" 
6" 
5" 
Tennis 
aA11 measurements in feet and hundredths of a foot. 
!I 
!' 
r-=-· --= with the tennis ball. In Test 2, the range of means was 
12.54 feet with the ten-inch ball and 32.62 feet with the 
tennis ball. 
Range of Distances in Test 1 
and Test 2 
Table XIV shows the lowest and highest scores on the 
distance tests arranged by test number, room number, sex, 
and ball size. The shortest distance thrown by the boys was 
8.42 feet. This occurred with the eight and one-half-inch 
ball on the second test. The shortest distance thrown by 
the girls was 5.33 feet with the eight and one-half-inch 
ball on the first test. The greatest distance thrown by 
any boy was 103.42 feet in the second test with the tennis 
ball. The greatest distance thrown by any girl was 58.83 
feet in the second test with the tennis ball. 
Means of Accuracy Throwing in 
Test 1 and Test 2 
Table XV, page 144, shows the means of the accuracy 
throwing in Test 1 and Test 2, by boys and girls, with each 
size of ball and at each distance from the target. The 
general pattern is that of accuracy increasing as the size 
of the ball decreases. Accuracy decreased for both boys 
and girls as the distance from the target increased. The 
boys' means exceeded the girls' means with every ball except 
the five-inch ball. Considering all groups, all balls, and 
141 
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TABLE XIV 
I RANGE OF DISTANCES THROWN IN TEST 1 AND TEST 2, BOYS AND GIRLS, 
II ACCORDING TO BALL SIZE AND ROOM Nm1BER I 
II I I 
Bozs Girls 
I II Test l Test 2 Room Test 1 Test 2 
Ball Low High Low High Number LOl.J" High Low High I 
ll.08a 
i 
10 11 33.42 13.75 36.17 3 7.25 16.50 11.83 19.56 I I 
9.25 28.67 13.25 30.17 6 8.42 17.67 10.42 20.00 
10.83 23.33 13.08 27.92 7 6. 92{!- 19.00 7.17* 17.83 -
8. 75·~· 29.83 9.83* 30.25 2 10.33 19.00 9.50 21. 83{~ I 
I 10.67 24.92 11.67 27.92 4 9.92 
24. 67{'( 9.42 19.92 
9.67 36. 6T)} 10.58 38.42{'( 5 7.58 17.17 10.25 15.58 
I 8 1/2" 11.08 33.00 12.75 40.00 3 13.92 17.33 12.17 23. 00{~ 
I 10.42 34.08 16.33 39.00 6 10.25 20.00 12.33 21.83 
I 11.58 32.67 13.00 28.50 7 5. 33{~ 19.83 9.67 22.83 
I 9. 33-::· 26.42 8.67 38.75 2 12.25 20.08 9. 25·:!- 22.83 
I 11.42 30.92 13.58 34.25 4 8.92 27. oo-:~ 9.67 21.25 I 
I 10.33 40. 25")} 8.42-:~ 45.50* 5 9.17 17.83 12.17 18.08 ~ 
711 15.00 39.83 14.00 45.08 3 13.17 19.42 14.50 26. 08{!- I 
I 11.83 42.75 16.67 39.17 6 13.17 26.33 15.25 22.50 I ll.lt-2 30.42 15.83 37.58 7 6. 83-l~ 23.25 9.00 22.00 I 
I 8. 83-ll- 38.17 12.50 43.67 2 13.08 22.67 8.58-::- 22.83 ' 
I 
14.08 38.25 16.58 38.92 4 10.67 28. 25·:!- 10.25 25.67 
12.58 45.33* 11. 75-l:· 46. 08-l( 5 11 .75 18.92 12.00 20.17 I 
i I 
,: 
" 
I ~ 
I 
1\) 
I I' 
I I II 
,----------
TABLE XIV (continued) 
Boxs Girls 
Test 1 Test 2 Room Test 1 Test 2 
Ball Low High Low High Number Low High Low High 
6" 12.50* 50.25 15.92 54.00 3 11.08 23.00 13.17 34. 75-l!-
14.33 44.00 16.83 44.42 6 11.67 24.42 15.00 28.83 
12.50 35.58 15.00 41.25 7 7. 08-l~ 27.67 11.08 25.50 
12.92 38.50 10.00* 48.75 2 13.50 27.33 10.42-l!- 22.00 
14.42 40.33 21.75 46.75 4 12.00 36. 33-l!- 11.92 30.75 
13.42 50.67~~ 12.25 54. 75-ll- 5 8.50 21.08 11.50 20.83 
5" 13.25 61.42* 17.92 62.50 3 13.58 27.25 16.75 39. oo-lt-
21.92 50.83 18.42 59.00 6 14.92 31.42 13.75 35.33 
12. 25-lt· 44.50 18.00 56.92 7 7.50* 36.83 9.92-!l- 32.92 
15.00 54.00 18.33 57.50 2 17.58 28.17 10.33 32.25 
14.92 43.83 23.25 53.50 4 14.00 37 .58JA- 13.83 36.58 
17.25 59.83 14. 92-l!- 73. oo-l:- 5 12.42 26.42 14.33 35.75 
Tennis 19.58 86.67 25.00 103 .42-ll- 3 21.08 35.25 24.50 47.00 
28.50 82.00 29.00 79.00 6 19.67 38.58 19.42 49.92 
19.17 57.00 19.33 72.42 7 7. 67~~- 39.67 16.83 50.42 
15.42-:1- 79.25 22.33 82.75 2 17.58 38.67 13. 75·:!- 50.00 
20.75 78.42 38.08 94.33 4 18.33 52. so~!- 18.25 58.83-l!-
18.75 87.25* 19. oo-l:· 91.33 5 16.42 34.67 17.75 43.58 
aA11 measurements in feet and hundredths of a foot. 
*Indicates lowest and highest scores with each ball in each test. 
t-' 
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. TABLE XV 
MEANS OF ACCURACY THROWING IN TEST 1 AND TEST 2, BOYS AND GIRLS, 
WITH EACH SIZE OF BALL AND AT EACH DISTANCE 
Bo:rs Girls 
8• 10 1 12 1 8• 10' 12 1 
Test Test Test Test Test Test Room Test Test Test Test Test Test 
Ball 1 2 1 2 1 2 Number 1 2 1 2 1 2 
10 11 5.5a 4.9 2.7 3.2 1.4il- 1. 8 2 4.3 3.2 2. 2' 2.4 .4 0 J.l- 1 
5.8 5.9 3.5 4.4 2.3 2.5 4 4.5 5.0 3.5 2.9 .6 1.5 
5.4 5.8 3.7 4.3 3.1 2.9 5 3.6 3.8 1.3 2.7 .4 .3 
4.1 6. 2~(·it- 3.1 3.8 1.5 2.6 3 3.8 .5. 2i!-~~ 1.2 2.8 .6 .6 
4.2 5.7 2.0 3.0 1.7 2.3 6 2.7 5.1 1.0 2.0 .7 .6 
5.0 4.6 3.6 3.2 2.1 2.3 7 2.5 4.5 -~- 1.7 .1 .67 
8 l/2" 5.3 4.9 3.2 3.8 1. 2il- 2. 8 2 4.5 5.2 2.8 3.5 .8 .7 
6.5iH!- 6.5** 3.9 4. 7 2.4 3.3 4 5.1 5.3 4.1 3.5 2.0 1.7 
5.2 6.1 3.7 4 .5 2.7 3.5 5 4.0 5.T}l-* 1.6 3.0 0 * .2 
6.0 5.7 3.2 4 .9 2.1 2.9 3 4.6 4 .8 2.3 3.2 .4 1.0 
5.5 6.2 2.5 3.1 2.4 2.0 6 4 .7 4.7 1.7 2.8 .4 1.4 
6.1 5.4 2.9 4.6 2.1 2.6 7 3.1 4.7 1.7 3.0 .2 1.3 
7" 5.0 5.8 3.6 3.9 2.1il- 2.7 2 5.5 4-4 3.4 3.4 .4* 1.1 
5.7 7. 0.;~* 4-4 5.3 3.3 3.5 4 5.3 6.0 3.5 3.8 2.5 3.2 
6.3 6.4 3.9 4.9 3.2 3.6 5 3.7 6.1·~·* 3.4 4.0 .6 1.7 
5.8 5.6 3.6 4.8 2.1~~- 3.4 3 3.8 5.5 3.1 3.4 .9 2.1 
5.6 4.9 4.2 4.3 2.4 2.6 6 3.8 4.4 2.3 2.4 . 4;~ .6 
5.1 4.9 3.9 4. 3 2.4 2.6 7 2.4 4.1 1.5 2.4 .4* 1.5 
-, 
, {: 
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-TABLE XV (continued) 
BOIS Girls 
8• 10 1 12' 8• 10 1 12 1 
Test Test Test Test Test Test Room Test Test Test Test Test Test 
Ball 1 2 1 2 1 2 Number 1 2 1 2 1 2 
6" 4.3 5.8 3.3 4.9 2.5 3.3 2 4.4 5.1 2.7 2.9 . 8-l~ 1. 4 
6.2 5.6 3.9 4.8 3.1 4.5 4 5.3 6. 3-l"* 4.2 4.1 2.2 2.4 
5.4 6.5** 3.7 5.4 3.6 3.6 5 4.1 5.2 2.8 3.1 1.8 2.0 
6.3 6.3 3.9 4.8 2.5 3.5 3 3.4 5.1 1.9 3.9 1.2 2.2 
5.0 5.8 3.8 3.7 2.7 3.3 6 4.8 3.7 2.6 2.6 1.1 . 1.4 
5.4 4. 7 4.0 3.9 2.4~} 3.4 7 3.8 4.0 1.7 2.7 .9 1.3 
5" 5.4 5.1 4.2 4.2 3.3 3.3 2 4.3 5.1 2.3 2.5 1.8 1.1 
6.1 5.4 4.6 5.2 3.7 4.3 4 6.3 5.1 3.0 3.0 2.7 2.5 
5.4 6.6-lHI- 4.6 5.0 3.4 4.4 5 4.2 ~~'I# 6. 7 ,,. .. ,. 3.9 3.6 1.0* 2.9 
5.9 4.1 4.1 3.8 3.3 4. 7 3 3.6 5.1 3.8 5.0 2.2 2.9 
4.5 6.1 3.2 4.9 3.3 2.9 6 4-4 4.1 2.0 2.7 1.1 1.4 
5.7 5.5 3.6 4.3 2.4* 3.1 7 3.2 4.6 1.4 3.2 1.1 2.1 
Tennis 5.5 6. 8*il- 4.1 4. 3 3.4 4.2 2 4.5 5.4 3.7 2.7 1.7 2.2 
6.1 6.1 5.6 5.6 4.7 4.1 4 .)_'-~' 4 5. 9'" .. ,. . 7 4.0 4.5 3.2 3.5 
6.2 6.0 5.6 5.8 4.1 5.0 5 4.9 4.6 4.4 4 .0 3.2 2.4 
5.8 5.9 4.9 4.8 3.9 3.9 3 4.3 5.7 2.8 3.5 1.8 2.2 
5.7 5.9 5.2 5.5 3.3 3.2 6 4.4 4.0 3.8 1.4 2.1 1. o-:" 
5.1 5.2 4.1 3.1 2.8 2. T~~ 7 4. 3 4. 8 2.4 4.1 1.5 2.1 
aAccuracy scores represented the total number of points gained in three trials 
at each distance, the possible high being nine points. 
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both tests, the range of means for the boys was 1.2 points 
with the eight and one-half-inch ball at the twelve-foot 
distance and 7 points with the seven-inch ball at the eight-
foot distance. The range of means for the girls was zero 
!points with the ten-inch and eight and one-half-inch balls 
11 at the twelve-foot distance and 6.7 points with the five-
' 
inch ball at the eight-foot distance. 
I The range of means for the control boys in Test 1 was 
1.2 points with the eight and one-half-inch ball at the 
twelve-foot distance and 6.5 points with the eight and one-
~ half-inch ball at the eight-foot distance. In Test 2, the 
range of means was 1.8 points with the ten-inch ball at the 
twelve-foot distance and 7.0 points with the seven-inch ball I 
at the eight-foot distance. For the experimental boys, the 
range of means in Test 1 was 1.5 points with the ten-inch 
ball at the twelve-foot distance and 6.3 points with the 
six-inch ball at the eight-foot distance. In Test 2, the 
range of means was 2 points with the eight and one-half-inch 
ball at the twelve-foot distance and 6.3 points with the six-
inch ball at the eight-foot distance. 
The range of means for the control girls in Test 1 
was zero points with the eight and one-half-inch ball at the 
twelve-foot distance and 6.3 points with the five-inch ball 
at the eight-foot distance. In Test 2, the range of means 
was zero points with the ten-inch ball at the twelve-foot 
distance and 6.7 points with the five-inch ball at the 
I 
ij 
I 
I 
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~ eight-foot distance. The range of means for the experimental l 
girls in Test 1 was .1 point with the ten-inch ball at the 
twelve-foot distance and 4.8 points with the six-inch ball 
at the eight-foot distance. In Test 2, the range of means 
was .6 with both the ten-inch and seven-inch balls at the 
twelve-foot distance and 5.7 points with the tennis ball at 
the eight-foot distance. 
The range of actual points achieved in the accuracy 
throwing was from zero points to the maximum attainable, 
nine points, for both boys and girls. At the twelve-foot 
distance, the boys reached the maximum with all balls except 
the ten-inch ball. The girls, however, did not reach the 
possible maximum with the eight and one-half-inch ball at 
the ten-foot distance and at no time did any girl reach the 
maximum with any ball at the twelve-foot distance. 
Totaling all of the scoring target contacts for both 
boys and girls, control and experimental groups, the 
accuracy increased as the size of ball decreased at each 
distance. Totaling all of the first bounce contacts and 
11 0ff 11 tallies, the number decreased as the ball decreased 
in size with only one exception at the eight-foot distance 
with the eight and one-half-inch ball. Table XVI presents 
this material in more detail. 
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TABLE XVI 
TOTAL OF SCORING TARGET CONTACTS, FIRST BOUNCE 
CONTACTS, AND "OFF" TALLIES 
Total area contacts 
after one bounce 
Total scoring contacts and "Off" contacts 
Ball 8• 10 ' 12' 8• 10' 12' 
10 11 740 470 273 270 517 720 
8 1/2'' 801 568 327 189 420 663 I 
7" 802 619 401 201 374 590 
6" 809 630 440 201 363 562 
5" 810 644 494 198 359 506 
Tennis 874 695 590 134 284 407 
I 
Types of Throws Used .!?.z Boys 
in Distance Tests 
Table XVII shows the types of throws used by boys in 
Test 1 Distance and Test 2 Distance with all sizes of balls. 
The overarm throw pattern was used with increasing frequency 
as the balls decreased in size, was used more frequently 
than any other pattern, and more frequently in Test 2 than 
in Test 1. The double chest throw was used least in both 
tests. 
Generally, as the ball decreased in size, the 
frequency of use of two-handed throws decreased and the use 
of one-handed throws increased. Combining the throws under 
the three main categories, there were 131 underarm patterns 
in Test 1 and 125 in Test 2; 118 sidearm patterns in Test 1 
and 110 in Test 2; and 341 overarm types in Test 1 and 363 
in Test 2. 
In noting changes from Test 1 to Test 2, the experi-
mental boys increased their use of the double underarm and 
overarm throws appreciably. The use of the double toss type I 
of throw decreased in frequency of use from Test 1 to Test 2. 
The control boys used the sidearm throw more times in Test 2 
than Test 1, but there was no major change in the use of any 
of the other patterns. Other differences between the two 
tests were negligible. 
14 9 
TABLE XVII 
TYPES OF THROWS USED BY BOYS IN TEST 1 DISTANCE AND TEST 2 
DISTANCE WITH EACH SIZE OF BALL 
-
Test 1 Test 2 
DT* DU u DS S DO DC DSh OHS 0 DT DU u DS S DO DC DSh OHS 0 
10 11 4 13 0 9 5 0 0 13 1 9 Contl 1 11 0 7 8 2 0 13 2 8 
3 5 1 10 5 0 0 16 1 4 Exptl 1 11 1 14 4 0 0 13 0 5 
7 18 1 19 10 0 0 29 2 13 Total 2 22 1 21 12 2 0 26 2 13 
8 1/2" 2 10 0 10 4 3 0 10 2 11 Cont1 2 9 1 8 10 2 0 10 1 13 
5 9 1 10 4 1 0 10 1 5 Exptl 1 12 0 !± 3 0 0 10 0 16 
7 19 1 20 8 4 0 20 3 16 Total 3 21 1 12 13 2 0 20 1 29 
7" 3 8 3 5 9 1 0 6 0 19 Contl 4 9 1 2 6 0 1 5 1 25 
4 7 1 6 4 1 0 5 0 17 Exptl 1 9 0 4 7 0 0 7 0 17 
7 15 4 11 13 2 0 11 0 36 Total 5 18 1 6 13 0 1 12 1 42 
6" 1 2 2 2 8 0 1 3 0 33 Contl 0 ~ 5 0 8 0 0 2 0 34 1 3 1 3 6 0 0 1 0 31 Exptl 0 2 1 10 0 0 3 0 25 
2 5 3 5 14 0 1 4 0 64 Total 0 10 7 1 18 0 0 5 0 59 
5" 0 3 11 0 tt 0 0 0 0 36 Contl 0 0 11 0 4 0 0 2 0 35 0 0 9 1 0 1 0 0 30 Exptl 0 2 4 1 3 0 0 0 0 36 
0 3 20 1 8 0 1 0 0 66 Total 0 2 15 1 7 0 0 2 0 71 
Tennis 0 0 10 0 0 0 0 0 0 42 Contl 0 0 11 0 4 0 0 0 0 37 
0 0 9 0 9 0 0 0 0 27 Exptl 0 0 6 0 2 0 0 0 0 38 
0 0 19 0 9 0 0 0 0 69 Total 0 0 17 0 6 0 0 0 0 75 
Totals 10 36 26 26 30 4 1 32 3 150 Contl 7 33 29 17 40 4 1 32 4 152 
13 24 22 . 30 32 2 1 32 2 114 Exptl 3 40 13 24 29 0 0 33 0 137 
23 60 48 56 62 6 2 64 5 264 Total 10 73 42 41 69 4 1 65 4 289 
irDT = Double Toss S = Sidearm OHS = One-Hand Shoulder Contl = 
DU = Double Underarm DO = Double Overhead 0 = Overarm Control 
U = Underarm , DC = Double Chest Exptl = 
DS = Double Sidearm DSh = pouble Shoulder Experimental 
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Types of Throws Used £I Girls 
in Distance Tests 
Table XVIII shows the types of throws used by girls in 
Test 1 Distance and Test 2 Distance with all sizes of balls. 
The overarm throw was used with increasing frequency as the 
balls decreased in size with the exception of the ten-inch 
and eight and one-half-inch balls in Test 1. The overarm 
throw was used more frequently than any other pattern and 
more frequently in Test 1 than Test 2. The double chest 
throw and the one-hand shoulder throw were used least often 
in both tests. 
Generally, as the ball decreased in size, the 
frequency of use of two-handed throws decreased and the use 
of one-handed throws increased. Combining the throws under 
the three main categories, there were 169 underarm patterns 
in Test 1 and 176 in Test 2; 66 sidearm patterns in Test 1 
and 59 in Test 2; and 162 overarm patterns in Test 1 and 162 
in Test 2. 
In noting changes from Test l to Test 2, the experi-
mental girls increased their use of the double shoulder 
throw but none of the others. The use· of the double 
overhead throw decreased in frequency of use from Test 1 to 
Test 2. The control girls used the double toss throw more 
frequently in Test 2 than Test 1. There was no other major 
change in the use of any of the other patterns. Other 
differences between the two tests were negligible. 
II 
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TABLE XVIII I 
TYPES OF THRO\.JS USED BY GIRLS IN TEST 1 DISTANCE AND TEST 2 I 
DISTANCE WITH EACH SIZE OF BALL 
Test 1 Test 2 
DT-~ DU u DS S DO DC DSh OHS 0 DT DU u DS S DO DC DSh OHS 0 
10" 2 6 0 5 2 3 0 11 0 1 Contl 5 8 0 4 0 4 0 9 1 0 
4 10 1 8 0 ~ 0 5 0 3 E.xptl 1 12 0 10 1 0 1 9 1 1 
6 16 1 13 2 7 0 16 0 4 Total 6 20 0 14 1 4 1 18 2 1 
8 1/2" 3 11 1 5 1 1 0 6 1 2 Contl 3 9 2 2 1 3 0 10 0 0 
6 1~ 0 5 2 3 0 4 0 2 Exptl 3 12 4 5 1 0 1 6 0 3 
9 25 1 10 3 4 0 10 1 4 Total 6 21 6 7 2 3 1 16 0 3 
7" 1 10 1 7 1 1 0 7 0 3 Contl 3 10 0 5 1 2 0 7 1 3 
5 10 3 8 2 4 0 0 2 2 Exptl 11 5 2 4 1 1 1 3 0 6 
6 20 4 15 3 5 0 7 2 5 Total 14 15 2 9 2 3 1 10 1 9 
6" 1 6 6 3 1 1 0 4 0 11 Contl 2 7 6 5 1 0 0 5 0 5 
2 4 11 3 2 2 1 1 0 9 Exptl 0 8 5 3 3 2 0 2 1 10 
3 10 17 6 3 3 1 5 0 20 Total 2 15 11 8 4 2 0 7 1 15 
5" 1 0 9 1 4 2 0 1 0 12 Cont1 4 2 6 1 2 0 0 0 0 16 
0 2 16 0 3 0 0 0 0 14 Exptl 1 4 13 1 5 0 0 0 0 11 
1 2 25 1 7 2 0 1 0 26 Total 5 6 19 2 7 0 0 0 0 27 
Tennis 0 0 7 0 1 0 0 0 0 22 Contl 1 0 9 0 2 0 0 0 0 21 
0 0 16 0 2 0 0 0 0 17 E.xptl 0 0 18 0 1 0 0 0 0 16 
0 0 23 0 3 0 0 0 0 39 Total 1 0 27 0 3 0 0 0 0 37 
Totals 8 33 24 21 10 8 0 29 1 51 Contl 18 36 23 17 7 9 0 31 2 45 
17 40 ~7 2~ 11 13 1 10 2 47 Exptl 16 ~1 42 23 12 3 3 20 2 47 
25 73 71 45 21 21 1 39 3 98 Total 34 77 65 40 19 12 3 51 4 92 
~~See Table XVII for legend of abbreviations. 
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11 Tzyes of Throws Used £1 Boys in 
Accuracy Tests at the Eight-, Ten-, 
and Twelve-foot Distances 
='I 
II Table XIX shows the types of throws used by boys in 
I Test 1 Accuracy and Test 2 Accuracy with all sizes of balls 
at the eight-foot distance. In both tests, the double 
shoulder throw was used more frequently than any other thrm-1 
with the ten-inch and eight and one-half-inch balls. The 
overarm throw was used more frequently thereafter with the 
four remaining balls. The sidearm patterns were used least 
I' in Test 1 and Test 2. The double overhead throw was also 
used very infrequently in Test 2. 
Generally, as observed in the distance throws, as the 
I ball decreased in size, the frequency of use of two-handed 
, throws decreased and the use of one-handed throws increased. j 
1 
Combining the throws under the three main categories, there 
were 427 underarm patterns in Test 1 and 532 in Test 2; 5 
sidearm patterns in Test 1 and 12 in Test 2; and 1,369 
overarm types in Test 1 and 1,181 in Test 2. 
In noting changes from Test 1 to Test 2, the experi-
mental boys increased their use of the underarm pattern and 
the double underarm pattern. The frequency of use was more 
than doubled in both cases. The patterns that were used 
less frequently to a noticeable degree were the overarm, the 
I double chest throw, the one-hand shoulder throw, and the 
double toss pattern. The control boys used the double 
- ===-= ---
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+ TABLE XIX I: 
li TYPES OF THROWS USED BY BOYS IN TEST 1 ACCURACY AND TEST 2 ACCURACY WITH EACH SIZE OF BALL AT 8• DISTANCE 
I, Test 1 Test 2 DT-lr DU u DS S DO DC DSh OHS 0 DT DU u DS S DO DC DSh OHS 0 
10" 13 30 0 1 0 0 22 51 14 31 Contl 16 17 5 0 0 0 15 60 3 40 
22 15 0 0 0 4 18 46 7 26 Exptl 15 25 1 2 2 3 1 46 2 35 
35 45 0 1 0 4 40 97 21 57 Total 31 42 6 2 2 3 16 106 5 75 
8 1/2" 16 19 3 0 0 1 20 46 13 44 Contl 18 14 7 0 0 0 14 58 6 39 
20 9 4 0 3 3 18 37 12 32 Exptl 21 32 5 0 0 0 3 32 0 39 
36 28 7 0 3 4 38 83 25 76 Total 39 46 12 0 0 0 17 90 6 78 
7" 9 14 15 0 0 3 23 28 9 61 Contl 17 6 10 0 0 0 6 ~ 11 62 18 7 6 0 0 0 1!± 16 16 61 Exptl 11 30 13 1 0 0 6 2 51 
27 21 21 0 0 3 37 44 25 122 Total 28 36 23 1 0 0 12 62 13 113 
6" 2 5 32 0 0 1 12 8 16 86 Contl 5 7 25 0 0 0 1 17 24 77 
12 10 14 0 0 1 7 5 12 77 Exptl 10 5 38 2 3 3 1 6 2 62 
14 15 46 0 0 2 19 13 28 163 Total 15 12 63 2 3 3 2 23 26 139 
5" 3 0 34 0 0 1 6 3 13 103 Contl 2 0 37 0 0 0 0 5 14 98 
5 4 24 0 0 0 3 0 5 97 Exptl 1 0 54 l 0 0 2 0 5 69 
8 4 58 0 0 1 9 3 18 200 Total 3 0 91 1 0 0 2 5 19 167 
Tennis 0 0 37 0 1 0 0 0 10 114 Contl 0 0 36 0 0 0 0 0 15 102 
1 0 24 0 0 0 1 0 12 100 Expt1 0 0 49 0 l 0 0 0 6 76 
-· 
1 0 61 0 1 0 1 0 22 214 Total 0 0 85 0 1 0 0 0 21 178 
Totals 43 68 121 1 1 6 83 136 75 439 Contl 58 44 120 0 0 0 36 184 73 418 
78 45 72 0 3 8 61 104 64 393 Exptl 58 92 160 6 6 6 13 102 17 332 
ll 121 113 193 1 4 14 144 240 139 832 Total 116 136 280 6 6 6 49 286 90 ?50 
-lt·see Table XVII for legend of abbreviations. 
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shoulder and double toss patterns more frequently in Test 2 
than Test 1, while the double chest, double underarm and 
overarm patterns were used less frequently. Other differ-
ences between the two tests were negligible. 
Table XX shows the types of throws used by boys in 
Test 1 Accuracy and Test 2 Accuracy with each size of ball 
at the ten-foot distance. The double shoulder throw was 
used more frequently than any other throw with the ten- and 
eight and one-half-inch balls in both Test 1 and Test 2. 
The overarm throw was used more frequently thereafter with 
the four remaining balls in both tests. The sidearm 
patterns and the double overhead pattern were used least 
in Test 1 and Test 2. 
Generally, as observed in the distance throws and 
eight-foot accuracy throws, the frequency of use of two-
handed throws decreased as the ball decreased in size in 
both tests. The use of the one-handed throws increased. 
Combining the throws under the three main categories, there 
were 477 underarm patterns used in Test 1 and 513 in Test 2; 
12 sidearm patterns in Test 1 and 13 in Test 2; and 1,308 
overarm types in Test 1 and 1,202 in Test 2. 
In noting changes from Test 1 to Test 2, the exper-
imental boys again increased their use of the underarm 
pattern. Unlike the eight-foot distance results, the use 
of the double underarm pattern was not increased noticeably 
at the ten-foot distance. The patterns that were used less 
155 
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TYPES OF THROWS USED BY BOYS IN TEST 1 ACCURACY AND TEST 2 
ACCURACY WITH EACH SIZE OF BALL AT 10' DISTANCE 
Test 1 Test 2 II II DT~~o DU u DS S DO DC DSh OHS 0 DT DU u DS S DO DC DSh OHS 0 
11 10" 14 27 2 3 0 1 19 56 14 26 Contl 19 21 4 0 0 0 15 60 5 32 22 2!± 2 3 0 3 14 41 9 20 Exptl 15 23 1 5 4 5 2 45 0 32 
36 51 4 6 0 4 33 97 23 46 Total 34 44 5 5 4 5 17 105 5 64 
8 1/2" 22 14 7 0 0 3 17 49 11 39 Contl 15 16 8 0 0 l 18 53 6 39 
18 19 4 0 3 0 17 33 10 34 Exptl 21 26 6 0 l 4 l 36 0 37 
40 33 11 0 3 3 34 82 21 73 Total 36 42 14 0 1 5 19 89 6 76 
'I 7" 8 12 18 2 0 4 21 23 5 69 Contl 19 9 8 0 0 0 9 34 9 68 19 12 7 0 0 0 8 19 15 58 Exptl 19 16 12 1 2 l 5 16 3 57 
27 24 25 2 0 4 29 42 20 127 Total 38 25 20 1 2 l 14 50 12 125 
I 6" 7 7 27 0 0 2 5 12 14 88 Contl 11 3 22 0 0 0 2 17 13 88 
10 9 14 0 0 3 8 5 9 80 Exptl 6 13 31 0 0 0 l 2 1 78 
17 16 41 0 0 5 13 17 23 168 Total 17 16 53 0 0 0 3 19 14 166 
5" 4 0 36 0 0 1 l 3 8 106 Contl 4 0 32 0 0 0 0 2 11 107 
2 6 33 0 0 0 3 0 7 87 Exptl 2 0 !±7 0 0 0 1 0 4 81 
6 6 69 0 0 1 4 3 15 193 Total 6 0 79 0 0 0 1 2 15 188 
Tennis 0 0 40 0 1 1 2 0 10 108 Contl 0 0 33 0 0 0 0 0 10 110 
1 0 30 0 0 0 0 0 5 102 Expt1 l 0 50 0 0 0 1 0 5 75 
1 0 70 0 1 1 2 0 15 210 Total 1 0 83 0 0 0 1 0 15 185 
Totals 55 60 130 5 1 12 65 143 62 436 Contl 68 49 107 0 0 1 44 166 54 444 
72 70 90 3 3 6 50 98 55 381 Exptl 64 78 147 6 7 10 11 99 13 360 
127 130 220 8 4 18 115 241 117 817 Total 132 127 254 6 7 11 55 265 67 804 
{!-See Table XVII for legend of abbreviations. 
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frequently in Test 2 by the experimental group at the ten-
foot distance were the one-hand shoulder, the double chest, 
and the overarm throws. 
The control boys again used the double shoulder and 
double toss patterns more frequently in Test 2 than in Test 
1. As was the case at the eight-foot distance, the double 
chest and double underarm patterns were used less frequently 
at the ten-foot distance. In addition, the underarm and 
double overhead throws were used less often at the ten-foot 
distance. Other differences between the two tests for both 
groups were negligible. 
Table XXI shows the types of throws used by boys in 
Test 1 Accuracy and Test 2 Accuracy with each size of ball 
at the twelve-foot distance. The double shoulder throw was 
used more frequently than any other throw with the ten- and 
eight and one-half-inch balls in both Test 1 and Test 2. 
This was true at both the eight- and ten-foot distances 
also. The overarm throw was used more frequently thereafter 
with the four remaining balls in both tests. The sidearm 
patterns and the double overhead pattern were used least in 
Test 1 and Test 2. 
Again, as observed in the distance throws and eight-
and ten-foot accuracy throws, generally the frequency of 
use of two-handed throws decreased as the ball decreased in 
size in both tests. The use of the one-handed throws 
increased. Combining the throws under the three main 
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TABLE XXI 
TYPES OF THROWS USED BY BOYS IN TEST 1 ACCURACY AND TEST 2 
ACCURACY WITH EACH SIZE OF BALL AT 12 1 DISTANCE 
Test 1 Test 2 
DT* DU u DS S DO DC DSh OHS 0 DT DU u DS S DO DC DSh OHS 0 
--
:' 10" 19 25 1 3 0 0 16 55 9 34 Contl 15 21 6 0 0 011 68 4 31 
22 22 0 2 0 3 15 46 7 21 Exptl 14 25 0 2 1 4 1 51 0 34 
41 47 1 5 0 3 31 101 16 55 Total 29 46 6 2 1 4 12 119 4 65 
8 1/2" 14 20 4 0 0 3 13 57 7 44 Contl 17 18 6 0 0 0 12 53 4 46 
18 16 0 ~ 1 4 10 40 5 41 Exptl 23 21 3 1 0 3 2 39 0 40 
32 36 4 3 1 7 23 97 12 85 Total 40 39 9 1 0 3 14 92 4 86 
7" 10 17 13 2 0 4 11 34 6 65 Contl 13 10 9 0 0 0 8 39 8 69 
17 15 7. 1 0 3 6 16 11 62 Exptl 19 20 14 0 0 1 4 25 1 49 
27 32 20 3 0 7 17 50 17 127 Total 32 30 23 0 0 1 12 64 9 118 
6" 5 6 24 1 0 2 4 15 11 94 Contl 12 2 22 0 0 0 1 15 9 95 
12 10 12 0 0 3 !± 5 9 83 Exptl 8 6 29 0 1 0 2 6 2 78 
17 16 36 1 0 5 8 20 20 177 Total 20 8 51 0 1 0 3 21 11 173 
5" 3 0 39 0 0 1 1 3 8 107 Contl 2 1 34 0 0 0 0 0 8 111 
2 6 31 0 0 0 2 0 3 9!± Exptl 3 0 !±1 0 0 0 4 0 1 80 
5 6 70 0 0 1 3 3 11 201 Total 5 1 75 0 0 0 4 0 9 191 
Tennis 0 0 39 0 0 0 0 0 7 116 Contl 0 0 36 0 0 0 0 0 8 109 
1 0 30 0 0 0 0 0 7 100 Exptl 0 0 46 0 0 0 2 0 4 80 
1 0 69 0 0 0 0 0 14 216 Total 0 0 82 0 0 0 2 0 12 189 
Totals 51 68 120 6 0 10 45 164 48 460 Contl 59 52 113 0 0 0 32 175 41 461 
72 69 80 6 1 13 37 107 !±2 !±Ol Exptl 67 72 133 3 2 8 15 121 8 361 
123 137 200 12 1 23 82 271 90 861 Total 126 124 246 3 2 8 47 296 49 822 
*see Table XVII for legend of abbreviations. 
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II categories, there were 460 underarm patterns used in Test 1 
11 and 496 in Test 2; 13 sidearm patterns in Test 1 and 5 in 
li Test 2; and 1,327 overarm types in Test 1 and 1,222 in 
1! 
I' 
1' Test 2. 
i 
I In noting changes from Test 1 to Test 2, the exper-,, 
il 
'I imental boys again increased their use of the underarm 
1
1'1 
pattern. 
jl 
11 similar to the ten-foot distance results, the use of the 
tl double underarm pattern was not increased noticeably at 
Unlike the eight-foot distance results, but 
'I I, the twelve-foot distance. 
11 used more frequently in Test 2 than Test 1 at the twelve-
'1'1' foot distance. 
II in Test 2 by the experimental group at the twelve-foot 
I' 
The double shoulder throw was 
The patterns that were used less frequently 
I! 
'i 
i 
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li 
II 
'i 
I 
1! distance were the one-hand shoulder, the double chest, and 
r 1 
I
ll 11 .., the overarm throws. 
,, 
li 
1
'1 The control boys again used the double shoulder and il 
1
'1,, IJ double toss patterns more frequently in Test 2 than in Test 
ljl at the twelve-foot distance. As in the eight- and ten- l't' 
!1 foot distances, the double chest and double underarm 
1
,,
1
, 
ii patterns were used less frequently in Test 2. In addition, 
1
1 
II the double overhead throw was used less often at the twelve- 1\ 
II 1: 
i! foot distance. Other differences between the two tests 1
1
1. 
II 
'I II I, were negligible. I! 
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1 
Accuracy Tests at ~ Eight-, Ten-, 1! 
11 and Twelve-foot Distances I! 
,I 
li Table XXII indicates the types of throws used by the 
1
1 
!1
1
' girls in Test 1 Accuracy and Test 2 Accuracy with each size 
I! : 
:1 of ball at the eight-foot distance. Unlike the boys, 
I several types of throws were used with certain balls by 
I the girls. In order to present this information in an 
I orderly fashion, a summary is presented in the form of 
I, 
" II Table XXV, page 167, and will be discussed later. 
[i Generally, as observed in all of the throwing by the 
I! boys as well as the girls, as the ball decreased in size, ~~ 
I! the frequency of use of two-handed throws decreased and the ll 
!1 ' 
1i use of one-handed throws increased in both tests at the I 
1
1 
,I 
!I eight-foot distance. Combining the throws under the three J' 
i· 
,I I 
11 main categories, there were 554 underarm patterns used in 1 
II Test 1 and 622 in Test 2; 25 sidearm patterns in Test 1 and 11 
li 5 in Test 2; 717 overarm types in Test 1 and 555 in Test 2. 11 
I! II H In noting changes from Test 1 to Test 2, the exper- II 
llimental girls used the double underarm, underarm, and ~~~ 
II' overarm throws more frequently in Test 2 than in Test 1. I 
I I 
I' Of noticeable decrease in frequency were the double chest, I 
11 double toss, double overhead, and one-hand shoulder throws. .! 
II II The control girls differed from the experimental 
double toss and double chest throws more 
I il i 
I I' 
il 
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TABLE XXII I 
:I TYPES OF THROWS USED BY GIRLS IN TEST 1 ACCURACY AND TEST 2 I' ACCURACY WITH EACH SIZE OF BALL AT 8' DISTANCE II II 
Test 1 Test 2 II I 
1 10 11 
DT{:· DU u DS S DO DC DSh OHS 0 DT DU u DS S DO DC DSh OHS 0 
28 17 0 0 0 8 18 30 3 1 Contl 38 7 0 0 0 0 16 28 3 1 
I 29 8 2 4 0 10 36 18 1 3 Exptl 20 !±O 0 0 0 5 8 27 1 4 
57 25 2 4 0 18 54 48 4 4 Total 58 47 0 0 0 5 24 55 4 5 
8 1/2" 30 16 0 2 0 7 14 28 4" 4 Cont1 42 4 0 0 0 1 17 18 9 2 
I 38 9 2 !± 0 8 2!± 21 !± 1 Exptl 26 32 2 0 0 5 2 24 2 12 68 25 2 6 0 15 38 49 8 5 Total 68 36 2 0 0 6 19 42 11 14 
7" 27 12 6 3 0 2 9 26 8 12 Contl 31 6 7 0 0 0 16 15 9 9 
32 10 7 2 0 11 18 20 1 10 Exptl 24 25 10 2 3 0 4 18 2 17 I I 59 22 13 5 0 13 27 46 9 22 Total 55 31 17 2 3 0 20 33 11 26 
6" 15 6 21 3 1 3 8 15 7 26 Contl 28 1 21 0 0 0 8 13 8 ~~ 19 5 19 1 3 4 11 18 4 27 Exptl 13 14 37 0 0 0 1 9 3 
I 34 11 40 4 4 7 19 33 11 53 Total 41 15 58 0 0 0 9 22 11 42 5" 11 2 30 0 2 1 2 5 9 43 Contl 13 0 29 0 0 0 4 5 17 25 
! 12 0 39 0 0 4 2 3 15 36 Exptl 3 5 51 0 0 0 0 3 7 33 
23 2 69 0 2 5 4 8 24 79 Total 16 5 80 0 0 0 4 8 24 58 
Tennis 2 1 44 0 0 0 0 0 17 41 Contl 2 0 40 0 0 0 0 0 24 27 
8 0 47 0 0 0 0 0 13 43 Exptl 1 0 50 0 0 0 0 1 11 39 
II 
84 Total 35 66 . 10 1 91 0 0 0 0 0 30 3 0 90 0 0 0 0 1 
Totals 113 54 101 8 3 21 51 104 48 127 Contl 154 18 97 0 0 1 61 79 70 78 
II 138 32 116 11 3 37 91 80 38 120 Exptl 87 116 150 2 3 10 15 82 26 133 
251 86 217 19 6 58 142 184 86 247 Total 241 134 247 2 3 11 76 161 96 211 
I -~see Table XVII for legend of abbreviations. 
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throw also increased in frequency of use at the eight-foot 
distance. The use of the double shoulder, double underarm, 
double overhead, and overarm throws decreased noticeably 
from Test 1 to Test 2. All other differences between the 
two tests were negligible. 
Table XXIII indicates the. type of throws used by the 
girls in Test 1 Accuracy and Test 2 Accuracy with each size 
of ball at the ten-foot distance. 
Generally, as the ball decreased in size, the 
frequency of use of two-handed throws decreased and the use 
of one-handed throws increased. Combining the throws under 
the three main categories, there were 582 underarm patterns 
used in Test 1 and 638 in Test 2; 28 sidearm patterns in 
Test 1 and 3 in Test 2; and 688 overarm patterns in Test 1 
and 538 in Test 2. 
In noting changes from Test 1 to Test 2 at the ten-
foot distance, the experimental girls used the double under-
arm and underarm throws more frequently in Test 2. The 
following throws were used less frequently in Test 2: the 
double chest, double toss, double overhead, one-hand shoul-
der, double shoulder, and double sidearm throws. Only in the 
sidearm and overarm throws were negligible differences shown. 
The control girls again differed from the exper-
imental girls in using the double toss and double chest 
throws more frequently in Test 2 than Test 1. The one-hand 
shoulder throw again increased in frequency of use at the 
.-
~ -==-~ ~~. 
- - - -- -· 
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TABLE XXIII 
I TYPES OF THROWS USED BY GIRLS IN TEST 1 ACCURACY AND TEST 2 ACCURACY WITH EACH SIZE OF BALL AT 10' DISTANCE 
i Test 1 Test 2 ,, 
I DT{i- DU u DS S DO DC DSh OHS 0 DT DU u DS S DO DC DSh OHS 0 II 
10" 35 15 0 0 0 10 9 33 3 0 Contl 38 6 0 0 0 0 15 27 7 0 
38 9 3 7 0 6 29 19 0 0 Expt1 22 31 0 0 0 0 10 32 2 8 
I 
73 24 3 7 0 16 38 52 3 0 Total 60 37 0 0 0 0 25 59 9 8 
8 1/2" 29 19 1 1 0 11 13 22 6 3 Contl 41 9 0 0 0 2 11 21 7 2 
32 8 3 4 0 10 28 25 1 0 Exptl 36 29 0 2 0 1 2 16 5 14 
I 61 27 4 5 0 21 41 47 7 3 Total 77 38 0 2 0 3 13 37 12 16 I 
I 7" 30 16 3 1 0 7 8 23 9 8 Contl 32 4 4 0 0 0 12 24 7 10 I 
I !!1 11 6 3 0 5 9 22 7 7 Exptl 30 20 8 0 0 7 1 18 3 18 
71 27 9 4 0 12 17 45 16 15 Total 62 24 12 0 0 7 13 42 10 28 I 
6" 24 8 15 4 0 1 5 15 7 26 Contl 35 3 12 0 0 0 6 lt 7 16 24 !! 17 2 0 7 7 15 8 27 Exptl 22 15 28 0 0 0 5 3 23 
48 12 32 6 0 8 12 30 15 53 Total 57 18 40 0 0 0 11 20 10 39 
5" 14 1 28 0 3 4 1 6 10 38 Contl 12 0 34 0 0 0 7 3 10 27 
17 1 29 0 1 1 2 4 10 46 Exptl 10 5 56 0 0 0 0 1 4 26 I 
31 2 57 0 4 5 3 10 20 84 Total 22 5 90 0 0 0 7 4 14 53 
'I Tennis 3 0 47 2 0 0 0 0 7 48 Contl 1 0 41 0 1 0 0 0 16 34 
1 0 50 0 0 0 0 0 15 45 Exptl 0 0 54 0 0 0 0 0 7 41 
II 
4 0 97 2 0 0 0 0 22 93 Total 1 0 95 0 1 0 0 0 23 75 
Totals 135 59 94 8 3 33 36 99 42 123 Contl 159 22 91 0 1 2 51 89 54 89 
153 33 108 16 1 29 75 ~5 41 125 Exptl 120 100 1!!6 2 0 8 18 73 24 130 
II 
288 92 202 24 4 62 184 83 248 Total 1 10 69 162 78 219 111 279 122 237 2 
- --
-
{:·see Table XVII for legend of abbreviations. 
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ten-foot distance. The use of the double underarm, double 
1 overhead, double shoulder, and overarm throws decreased 
II 
noticeably from Test 1 to Test 2. 
between the two tests were negligible. 
~ 
I 
All other differences 
Table XXIV indicates the type of throws used by the 
girls in Test 1 Accuracy and Test 2 Accuracy with each size 
of ball at the twelve-foot distance. 
Ill quency of use of two-handed throws decreased and the use of 
Generally, as the ball decreased in size, the fre-
one-handed throws increased . Combining the throws under the 
three main categories, there were 588 underarm patterns used 
I in Test 1 and 646 in Test 2; 16 sidearm patterns in Test 1 
I and 6 in Test 2; and 692 overarm types in Test 1 and 527 in 
Test 2 . 
In noting changes from Test 1 to Test 2 at the 
twelve-foot distance, the experimental girls used the double 
I underarm, underarm, and overarm throws more frequently in 
I 
~ 
I 
I 
Test 2 than in Test 1 . Of noticeable decrease in frequency 
were the double toss, double overhead, double chest, double 
shoulder, and one-hand shoulder throws. 
The control girls differed from the experimental 
girls in using the double toss and double chest throws more 
frequently in Test 2 than Test 1 . This was true at every 
distance. The use of the double underarm, double overhead, 
and overarm throws decreased noticeably from Test 1 to Test 
.2. This also was true at every distance. All other 
164 
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TABLE XXIV 
I TYPES OF THROWS USED BY GIRLS IN TEST 1 ACCURACY AND TEST 2 
ACCURACY WITH EACH SIZE OF BALL AT 12 1 DISTANCE 
I Test 1 Test 2 
I DT-l~-" DU u DS S DO DC DSh OHS 0 DT DU u DS S DO DC DSh OHS 0 
10" 22 25 0 0 0 14 ' 8 33 3 0 Cont1 36 8 0 3 0 0 13 26 5 2 
~2 11 3 2 0 10 22 21 0 0 Exptl 21 35 0 1 0 1 8 30 2 7 
II 64 36 3 2 0 24 30 54 3 0 Total 57 43 0 4 0 1 21 56 7 9 
8 1/2" 25 19 0 2 0 15 9 28 4 3 Contl 39 5 0 0 0 1 8 33 5 2 
37 9 2 2 0 11 26 23 1 0 Exptl 30 33 2 1 0 3 3 22 1 10 
I 62 27 2 4 0 26 35 51 5 3 Total 69 38 2 1 0 4 11 55 6 12 
7" 29 19 4 4 0 6 8 20 8 7 Contl 32 7 4 0 0 0 11 24 6 9 
' 
33 11 6 2 0 10 11 25 6 7 Exptl 37 24 9 1 0 3 1 18 2 10 
62 30 10 6 0 16 19 45 14 14 Total 69 31 13 1 0 3 12 42 8 19 
I 6" 30 4 13 0 0 5 3 14 8 28 Contl 32 3 10 0 0 1 7 13 7 20 I 
I 25 5 15 2 0 7 10 17 6 24 Exptl 20 17 27 0 0 1 1 6 2 28 
II 55 9 28 2 0 12 13 31 14 52 Total 52 20 37 0 0 2 8 19 9 48 
5" 16 1 30 0 1 3 3 3 8 40 Contl 14 0 31 0 0 0 5 11 6 26 
12 3 38 0 0 2 5 3 8 40 Exptl 7 5 55 0 0 0 2 3 1 29 
28 4 68 0 1 5 8 6 16 80 Total 21 5 86 0 0 0 7 14 7 55 
Tennis 3 0 48 0 0 0 0 0 6 48 Contl 0 0 ~~ 0 0 0 0 0 13 38 2 0 46 0 1 1 0 0 1~ 47 Exptl 1 0 0 0 0 0 0 2 39 
I 5 0 94 0 1 1 0 0 20 95 Total 1 0 102 0 0 0 0 0 15 77 
Totals 125 68 95 6 1 43 31 98 37 126 Contl 153 23 87 3 0 2 44 107 42 97 
151 39 110 8 1 41 74 89 35 118 Exptl 116 114 153 3 0 8 15 79 10 123 
I 276 107 205 14 2 84 105 187 72 244 Total 269 137 240 6 0 10 59 186 52 220 
II 
*See Table XVII for legend of abbreviations. 
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differences between the two tests were negligible. 
,, 
to of the types of throws used most frequently by girls in 
Table XXV presents the summary previously referred 
Test 1 Accuracy and Test 2 Accuracy with each size of ball 
at the eight-, ten- , and twelve- foot distances. 
With the ten- inch ball, the double toss, double chest, 1 
and double shoulder throws were used most frequently. How- j 
ever, the double chest throw was used only at the eight-foot 
The double shoulder throw was used at 1 distance in Test 1 . 
each distance but only in Test l at the eight-foot distance . I 
I 
I 
In Test 1 at the ten- and twelve- foot distances, only the 
double toss throw was used . In Test 2, the double toss and 
I double shoulder throws were used most frequently at each 
distance . 
With the eight and one-half- and seven-inch balls, 
1 the picture is more stable, with the double toss throw being 
used most frequently in both tests and at each distance . 
The double toss throw was still being used with the 
1 six-inch ball at the ten- and twelve-foot distances in both 
Test 1 and Test 2 . The underarm throw was used only at the 
eight-foot distance in Test 2. The overarm throw was used 
I at each distance in Test 1 but only at the twelve-foot 
distance in Test 2 . 
II At each distance, the same throws were used most 
frequently with the five - inch ball . In Test 1, the overarm 
throw was used and in Test 2, the underarm throw was used . 
I 
TABLE XXV 
SUMMARY OF TYPES OF THROWS USED MOST FREQUENTLY BY GIRLS IN TEST 1 AND TEST 2 
ACCURACY WITH EACH SIZE OF BALL AT THE 8, 10, AND 12' DISTANCES 
8• 10' 12' 
Test 1 Test 2 Test 1 Test 2 Test 1 Test 2 
10" Double Double Double Double Double Double 
Toss Toss Toss Toss Toss Toss 
Double Double Double Double 
Chest Shoulder Shoulder Shoulder 
Double 
Shoulder 
8 1/2" Double Double Double Double Double Double 
Toss Toss Toss Toss Toss Toss 
7" Double Double Double Double Double Double 
Tos s Toss Toss Toss Toss Toss 
6" Overarm Underarm Overarm Double Double Double 
Double Toss Toss Toss 
Toss Overarm Overarm 
5" Overarm Underarm Overarm Underarm Overarm Underarm 
Tennis Underarm Underarm Underarm Underarm Overarm Underarm 
Overarm Overarm Underarm 
1-' 
0' 
-.J 
I 
~ Likewise, at each distance, the same throws were 
I used most frequently "tvith the tennis ball. In Test 1, the 
I underarm and overarm throws were used and in Test 2, the 
II underarm throw was used. 
II 
Best Distance Throws According 
to Trial Number 
Table XXVI shows the number of best throws made by I 
all boys in Test 1 Distance and Test 2 Distance with each 
ball according to trial number. As was stated earlier, the 
fourth and fifth trials were structured, meaning the child 
was asked to throw in a manner not previously used. If two 
of the three main categories (underarm, sidearm or overarm) 
I had been represented in the first three trials, only the 
. fourth trial was structured . If all three throw categories 
were represented by the first three trials, then the fourth 
and fifth trials were unstructured . 
In Test 1 for the boys , ten of the 64 throws 
occurring on the fourth trial and eleven of the 68 throws 
occurring on the fifth trial were unstructured. In Test 2 
for the boys, four of the 73 throws occurring on the fourth 
trial and forty-two of the 96 throws occurring on the fifth 
trial were unstructured . Fewer best throws occurred on the 
structured trials in both Test 1 and Test 2 for the boys 
than on any other trial number. 
Combining both control and experimental groups of 
bovs l..n TJ2.st 1 a.n_g all balls 12 ner cent of the best thrm.vs 1====11==~ 
~-----------------------------
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TABLE XXVI 
NUMBER OF BEST THROWS MADE BY BOYS IN TEST l DISTANCE AND TEST 2 DISTANCE 
WITH EACH BALL ACCORDING TO TRIAL NUMBER 
Test 1 Test 2 
1 2 3 4{!- s·* 6 Trial Number 1 2 3 4.~ .. 5~~- 6 
10 11 5 7 16 9 5 13 Control 9 11 10 9 10 11 
5 7 11 7 6 9 Experimental 5 13 5 10 7 15 
10 14 27 16 11 22 Total 14 24 15 19 17 26 
8 1/2" 9 9 5 9 7 13 Control 5 13 8 6 11 20 
4 10 5 5 8 13 Experimental 11 11 11 6 4 10 
13 19 10 14 15 26 Total 16 24 19 12 15 30 
7" 2 10 12 10 8 12 Control 9 12 15 6 12 11 
4 11 8 5 10 6 Experimental 10 13 6 6 12 6 
6 21 20 15 18 18 Total 19 25 21 12 24 17 
6" 6 13 11 8 ~ 10 Control 11 7 14 7 11 11 11 12 3 2 13 Experimental 10 11 13 5 5 11 
17 25 14 10 9 23 Total 21 18 27 12 16 22 
5" 9 17 12 3 5 8 Control 10 9 16 4 8 10 
3 13 13 2 5 9 Experimental 7 9 12 4 6 10 
12 30 25 5 10 17 Total 17 18 28 8 14 20 
Tennis 8 16 13 l 3 12 Control 9 10 8 7 3 18 
7 ll 7 3 2 14 Experimental 15 9 5 3 7 10 
15 27 20 4 5 26 Total 24 19 13 10 10 28 
Totals 39 72 69 40 33 68 Control 53 62 71 39 55 81 
34 64 47 24 35 64 Experimental 58 66 52 34 41 62 
73 136 116 64 68 132 Total 111 128 123 73 96 143 
it-structured Trials. 
occurred on Trial 1, 23 per cent on Trial 2, 20 per cent on 
Trial 3, 11 per cent on Trial 4, 12 per cent on Trial S, and 
22 per c~nt on Trial 6 . Following the same procedures for 
Test 2, 17 per cent of the best throws occurred on Trial 1, 
19 per cent on Trial 2, 18 per cent on Trial 3, 11 per cent 
on Trial 4, 14 per cent on Trial S, and 21 per cent on 
Trial 6. 
Table XXVII shows the number of best throws made by 
all girls in Test 1 Distance and Test 2 Distance with each 
ball according to trial number . The fourth and fifth trials 
were structured. 
In Test 1 for the girls, four of the 74 throws 
occurring on the fourth trial and eighteen of the 48 throws 
occurring on the fifth trial were unstructured. In Test 2 
for the girls, six of the 65 throws occurring on the fourth 
trial and twenty-three of the Sl throws occurring on the 
fifth trial were unstructured . Fewer best throws occurred 
on the structured trials in Test 2 for the girls than on 
any other trial number, but unlike the boys, this was not 
the case in Test 1 . Best throws were made on the fourth 
structured trial more times than on the first, second, or 
third unstructured trials . 
For the girls in Test 1, 13 per cent of the best 
throws occurred on Trial 1, 17 per cent on Trial 2, 17 per 
cent on Trial 3, 18 per cent on Trial 4, 12 per cent on 
Trial 5, and 23 per cent on Trial 6. In Test 2 for the 
170 
TABLE XXVII 
NUMBER OF BEST THROWS MADE BY GIRLS IN TEST 1 DISTANCE AND TEST 2 DISTANCE 
WITH EACH BALL ACCORDING TO TRIAL NUMBER 
Test 1 Test 2 
1 2 3 4-lr s* 6 Trial Number 1 2 3 4{~ s-~· 6 
10 11 3 10 tt 2 4 8 Control 9 8 6 2 5 6 5 bt 7 5 10 Experimental 6 8 9 bt 7 11 
8 14 8 9 9 18 'rotal 15 16 15 6 12 17 
8 1/2" 4 7 3 7 2 8 Control 7 7 4 4 4 8 
7 2 9 10 3 5 Experimental 8 6 10 7 5 7 
11 9 12 17 5 13 Total 15 13 14 11 9 15 
7" 3 5 5 10 2 6 Control 8 6 6 7 3 6 
5 5 3 8 8 8 Experimental 4 12 6 6 3 10 
8 10 8 18 10 14 Total 12 18 12 13 6 16 
6" 5 6 7 6 4 5 Control 6 4 5 7 4 10 
~ 5 9 6 ~ 6 Experimental 2 10 8 7 bt 6 
9 11 16 12 9 11 Total 8 14 13 14 8 16 
5" 6 6 6 6 2 5 Control 8 ~ 6 5 3 10 3 9 3 4 6 10 Experimental 5 3 9 6 8 
II 9 15 9 10 8 15 Total 13 12 9 14 9 18 Tennis 4 6 3 5 5 7 Control ~ ~ 6 a 4 12 2 bt 11 3 2 13 Experimental 7 3 11 
6 10 14 8 7 20 Total 10 10 13 7 7 23 
Totals 25 40 28 36 19 39 Control 42 33 33 28 23 52 
26 29 39 38 29 52 Experimental 31 so 43 37 28 53 
51 69 67 74 48 91 Total 73 83 76 65 51 lOS 
*structured Trials. 
t-' 
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1 girls, 16 per cent of the best throws occurred on Trial 1, 
18 per cent on Trial 2, 17 per cent on Trial 3, 15 per cent 
on Trial 4, 11 per cent on Trial 5, and 23 per cent on 
Trial 6. 
Accuracy Throws According to 
Area of Target Contacted 
Table XXVIII indicates the number of throws made by 
boys and girls in Test 1 Accuracy and Test 2 Accuracy with 
all balls according to the area of the target contacted. 
It is beyond the scope of this study to analyze the data in 
more detail than presented here. It can be noted however, 
that at all distances the low quadrant of the target was 
contacted most frequently in both Test 1 and Test 2. At 
the eight-foot distance, Test 1, the left quadrant was 
contacted second most frequently and the right quadrant 
received the least contacts. In Test 2, the high quadrant 
was contacted second most frequently and the right quadrant 
received the least contacts. At the ten-foot distance, the 
left quadrant was again contacted second most frequently in 
Test 1; the high quadrant received the least contacts. In 
Test 2, the right quadrant was contacted second most fre-
quently and the high quadrant received the least contacts. 
At the twelve-foot distance, the left quadrant again was 
contacted second most frequently in Test 1; the high 
quadrant again received the least contacts. In Test 2, 
172 
-- -
TABLE XXVIII 
NUMBER OF THROWS MADE BY BOYS AND GIRLS IN TEST 1 ACCURACY AND TEST 2 ACCURACY 
WITH ALL BALLS ACCORDING TO SCORING AREA OF TARGET CONTACTED WITH06T 
BOUNCE AND AREA CONTACTED AFTER ONE BOUNCE 
Scoring Area Contacted without Bounce 
3 2 Low 2 Left 2 High 2 Right 1 Low 1 Left 1 High 1 Right 
1 2 1 2 1 2 1 2 1 2 1 2 1 2 l 2 1 2 
8• 
CG~- 153 162 62 77 56 41 48 35 29 40 51 27 30 5 24 34 15 16 
EG 122 159 61 65 35 47 36 46 19 26 71 67 25 29 24 29 14 15 
OB 330 374 121 82 101 93 64 70 46 62 62 41 51 19 40 51 17 30 
EB 259 270 76 74 87 63 64 70 35 49 64 56 50 32 39 57 17 23 
10 1 
CG 83 89 70 50 43 26 14 20 23 23 51 42 28 15 13 17 12 17 
EG 49 82 42 58 17 23 12 19 16 21 62 57 24 13 7 18 14 25 
CB 201 228 101 105 51 62 56 56 40 71 87 56 48 20 28 37 37 37 
EB 145 161 74 74 58 55 34 37 27 44 103 87 49 37 22 42 26 35 
12' 
CG 29 45 27 30 23 1i 11 i 1~ 1i 35 24 17 8 3 4 11 16 EG 18 40 19 23 6 1 8 42 45 10 8 6 9 9 12 
CB 138 140 74 127 47 46 23 29 41 49 99 84 39 32 20 21 28 49 
EB 87 101 55 80 41 40 32 21 23 31 69 72 30 37 15 18 30 37 
1-' 
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TABLE XXVIII (continued) I 
Area Contacted after One Bounce I I 
Low Left High Right Center Off 
1 2 1 2 1 2 1 2 1 2 1 2 
8• 
CG 92 86 9 3 12 6 3 6 10 9 36 11 
EG 148 71 22 5 8 5 11 2 14 6 56 52 
I CB 72 59 8 5 7 5 4 12 4 5 45 31 EB 75 39 4 3 4 4 2 0 3 1 49 69 
10' 
CG 156 148 36 f~ 10 9 18 18 25 23 ~j 37 EG 199 113 51 9 16 40 16 41 21 66 
CB 165 123 32 24 11 9 13 22 20 18 81 51 
EB 170 101 24 8 6 5 3 3 17 4 70 111 
I 12 1 
:I CG 191 183 49 41 31 16 37 36 53 59 103 64 EG 179 119 71 45 29 24 54 36 80 40 130 137 I 
'I 
CB 181 162 49 34 21 20 39 32 36 31 137 80 I I 
EB 203 150 46 20 20 9 22 8 24 19 131 167 '• I I 
I *CG = Control Girls CB = Control Boys I ' EG = Experimental Girls EB = Experimental Boys I 
I' 
I I 
-
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the right quadrant again was contacted second most 
frequently and the high quadrant again rec eived the 
least contacts . 
Deviations from the Perpendicular 
in Distance Throwing 
As mentioned in the procedures, rough deviations 
from the perpendicular were recorded in the distance 
throwing. Briefly, combining all balls, the deviations 
are shown in Table XXIX . It can be seen that the girls 
had less straight throws than the boys and that, as 
did the boys, their throws deviated to the left more 
times than to the right. There were more perpendicular 
throws for all groups in Test 2 than Test 1 and less 
throws to the right for all groups in Test 2 than 
Test 1. Both the experimental and control g irls, and 
the control boys threw to the left more times in Test 2 
than Test 1. 
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TABLE XXIX 
I 
I DEVIATIONS FROM THE PERPENDICULAR IN DISTANCE THROWING 
I 
I 
I 
I Deviations Zero Right Left I 
I 
Test 1 
I Control Girls 56 58 70 I 
I Experimental Girls 66 55 85 
I Test 2 
Control Girls 78 15 87 
i Experimental Girls 98 17 89 I 
I 
- - -! 298 145 331 
I 
Test 1 
I Control Boys 96 98 123 
I 
I Experimental Boys 85 64 115 
Test 2 
II 
Control Boys 140 31 143 
Experimental Boys 117 40 107 
I - - -438 233 488 
I I 
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-
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Children's Choice of Balls 
After each child threw for distance and for 
accuracy, he was asked to choose the ball he liked to 
throw the best. The percentages representing the 
number of times a specific ball was chosen are 
presented in Table XXX. 
~ 
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TABLE XXX I I 
II 
CHILDREN'S CHOICE OF BALLS WHEN THROWING I 
FOR DISTANCE ft~D ACCURACY I 
I 
I 
I 
'I 
Boys Girls I 
Test 1 Test 2 Test 1 Test 2 I 
Per Per Per Per II Ball cent cent cent cent 
II Distance 
10" 7 5 14 15 
8 1/2" 3 1 6 11 
I 7" 6 1 13 6 
6" 7 2 13 5 
5" 18 10 18 21 
Tennis 59 81 36 42 
II Accuracz 
10 11 11 13 20 24 
8 1/2" 5 2 11 5 I 
7" 3 6 8 17 
I 6" 11 7 5 5 5" 32 22 20 25 
II Tennis 38 50 36 24 
'I 
I 
I 
I 
I 
I 
I 
-
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CHAPTER V 
SUMMARY, CONCLUSIONS AND RECOHMENDATIONS 
Introduction 
The present study was undertaken in order to 
investigate the effect of instruction upon the throwing 
skills of first grade children. The subjects for the study 
were the boys and girls of the first grades at Langley Park 
Elementary School, Langley Park, Maryland . 
Summary of Procedures 
1. Preliminary work was done at Natick, Massachusetts 
and Langley Park, Maryland in order to refine 
procedures. The decision was made to use six 
balls, graduated in size, for both distance and 
accuracy tests. A wall target was used, with 
three restraining lines, eight, ten, and twelve 
feet from the target. 
2. In the observational phase conducted at Langley 
Park, Maryland , Test 1 Distance and Test 1 
Accuracy were administered by the investigator to 
172 first grade children, excluding the pilot 
study group . The tests were administered 
individually at the beginning of the 1959-1960 
school year. 
=-=======---:=-=~=--"'=- -- - - ~ ---
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Observation of nursery school and kinder-
garten children supplied background information 
for the construction of lesson plans for the 
experimental groups in the study. 
3. Experimental and control groups were formed from 
the six first grade rooms. For five weeks, the 
experimental groups received instruction in 
4. 
throwing skills as part of their daily physical 
education period. The control groups participated 
in their daily physical education class with the 
exception of skill instruction in ball throwing. 
Test 2 Distance and Test 2 Accuracy were 
administered to 160 subjects at the end of the 
school year. 
Statistical procedures for noting changes within 
the groups and between the groups: 
a. The variances of the experimental and the 
control groups were statistically compared 
by using the t ratio. 
b. The comparisons were made within the groups, 
comparing Test 1 with Test 2, and between the 
groups, comparing Test 1 with Test 1, Test 2 
with Test 2. 
Summary of Findings within Groups 
Distance Throwing--Boys. All control groups improved 
-----
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significantly with the ten-inch and five-inch balls, and 
two of the three groups with each of the remaining balls. 
All experimental groups improved significantly with the 
ten-inch and seven-inch balls, two of the three groups with 
the six-inch, five-inch, and tennis balls, and one group 
with the eight and one-half-inch ball. 
'I I, 
il 
!I 
Distance Throwing--Girls. None of the control groups I 
improved significantly with any ball in the distance 
throwing. None of the experimental groups improved signif-
icantly with the ten-inch ball, but two of the groups 
improved with the eight and one-half-inch and seven-inch 
1 
balls. One group showed improvement with the six-inch, 
five-inch, and tennis balls. 
Accuracy Throwing--Boys. Control group improvements 
were significant with the eight and one-half-, six-, and 
II five-inch balls at the eight-foot distance. One experi-
mental group showed significant improvement with the ten-
inch ball at this distance. At the ten-foot distance, the 
control group improvements were with the eight and one-half- 1 
inch and six-inch balls. The experimental group improvements 
'I were with the eight and one-half- and seven-inch balls. The 
control group improvements at the twelve-foot distance were 
with the eight and one-half- and six-inch balls. None of 
the experimental groups showed improvement that was signif-
icant at this distance. 
l 
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+ Accuracy Throwing--Girls. The control girls showed 
significant improvement at two distances with the same ball, 
the five-inch ball at the eight- and twelve-foot distances. 
II The experimental girls showed significant differences at all 
distances and with all balls: the ten-inch and five-inch 
balls at the eight-foot distance, the six-inch, five-inch, 
and tennis balls at the ten-foot distance, and the eight and 
one-half-inch and seven-inch balls at the twelve-foot 
distance. 
I I Summary of Findings between Groups 
II Distance Throwing--Boys. There were no significant 
differences shown on Test 1 or Test 2. 
Distance Throwing--Girls. There were significant 
differences shown on Test 1 between Control Room Two and 
Experimental Room Seven with the eight and one-half-, 
seven-, six-, and five-inch balls favoring the control 
group. There was one significant difference in Test 2 
between Control Room Five and Experimental Room Six with 
the seven-inch ball favoring the experimental group. 
Accuracy Throwing--Boys. All of the significant 
differences shown favored the control groups. On Test 1, 
Rooms Five and Six showed a significant difference with the 
ten-inch ball at the ten-foot distance. Each pair of rooms 
showed significant differences in Test 2, Rooms Two and 
182 
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Seven with the tennis ball, Rooms Four and Three with the 
seven-inch ball, both at the eight-foot distance. Rooms 
I Five and Six showed significant differences with the five-
inch and tennis balls at the twelve-foot distance. 
Accuracy Throwing--Girls. Rooms Two and Seven showed 
significant differences favoring the control group in Test 1 
11 with the ten-inch ball at the ten-foot distance and the 
I seven-inch ball at the eight-foot distance. Rooms Four 
at the eight-foot distance, the ten-inch and six-inch balls 
at the ten-foot distance, and the eight and one-half-inch 
II ball at the twelve-foot distance. In Test 2, there was one 
I, 
I 
I 
significant difference between Rooms Four and Three favoring 
the experimental group. This was with the five-inch ball at 
the ten-foot distance. Rooms Two and Seven showed a signif-
icant difference with the six-inch ball at the ten-foot 
distance favoring the control group and Rooms Five and Six 
showed significant differences favoring the control group 
with the five-inch ball at the eight-foot distance and the 
tennis ball at the ten-foot distance. 
Additional Findings 
I 
il The means of the boys' distance tests were larger 
than the girls' means. Distance thrown increased as the 
size of the ball decreased. 
-~-
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~~- Accuracy decreased for both the boys and the girls as 
the distance from the target increased with all sizes of 
balls. "Off" throws and target area contacts after one 
bounce increased as the distance increased with all sizes 
of balls. 
Considering all accuracy throws by both boys and 
girls, the least accuracy was attained with the ten-inch 
ball at all three distances. More scoring contacts were 
made with the tennis ball at all three distances. The 
target scoring hits increased as the ball decreased in size. 
Both boys and girls preferred to use the overarm 
throw in distance throwing and achieved greater distances 
II with this throw than with any other. 
The boys used some form of the overarm throw in 
11 accuracy throwing more frequently than underarm or sidearm 
types. 
The girls used some form of the overarm throw more 
frequently in Test 1 Accuracy than throws in the underarm 
category, but reversed the preference in Test 2, using more 
11 underarm than overarm patterns at each distance. 
!, The experimental boys increased their use of the 
overarm throws for distance but the control boys did not. 
11 The experimental girls increased their use of the double 
shoulder throw while the control girls increased their use 
of the double toss throw. 
The experimental boys and experimental girls 
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increased their use of the underarm and double underarm 
patterns in the accuracy throwing. The control boys used 
! these patterns less frequently in Test 2. The control girls 
used the double underarm less frequently in Test 2. 
II The girls had a greater percentage of best distance 
throws on the last trial in both tests. 
It In the accuracy throwing, more contacts were low and 
to the left than high and to the right. 
In the distance throwing, more throws were made to 
1 the left than to the right or perpendicular. 
I The smaller balls were definitely preferred by the 
I boys for both distance and accuracy throwing when they were 
asked to choose the ball they liked to throw the best. 
II The smaller balls were preferred by the girls for the 
I distance throwing but there was equal preference shown for 
1 
the smallest and largest ball in Test 2 Accuracy. 
Conclusions 
On the basis of the data available in this study, 
following conclusions were drawn: 
The findings on the effect of instruction in the first 
grade on the development of throwing skills were not 
conclusive. Both control and experimental groups of 
boys improved in throwing for distance and accuracy 
over the experimental period. Although none of the 
girls' control groups improved significantly in 
F===~====~===-~~=================~~==~~~--.-~~~· 
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distance throwing, there was only one statistically II 
significant difference in the distance throwing between 
the experimental and control groups favoring the 
experimental group. 
2. The evidence seemed to indicate that girls benefited by 
the instruction more than boys, since the two signif-
icant differences favoring the experimental groups were 
with the girls' groups in distance and accuracy 
throwing. 
1 3. Boys performances surpassed the girls in both distance • 
and accuracy throwing, an observation which agrees with 
other studies. 
4. The subjects in the present study attained more distance 
5. 
6. 
with smaller balls. 
For the subjects in this study, eight- and ten-foot 
distances from the target were more discriminating ones 
than the twelve-foot distance since accuracy decreased 
as the distance from the target increased. 
The subjects' accuracy performances in this study would 
indicate that the tennis ball would be a wise choice II 
for future accuracy studies since more scoring contacts 
were made with this ball than any other and less "Off" 
throws were recorded. This ball reached the target 
more frequently than the others and therefore fewer 
"after one bounce" contacts were recorded. 
7~ Since more accurate throws were made with the smaller 
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balls, it would seem to indicate that these balls should 
be substituted for the larger balls in the accuracy 
games suggested in courses of study and textbooks 
dealing with elementary school physical education. 
8. It would also follow that if a long distance throw is 
to be developed in a first grade child, a small ball 
that can be gripped with one hand should be substituted 
for the larger balls that require two hands and result 
in less distance. 
9. The data showed that the overarm throw was used most 
frequently in distance throwing and the greatest 
distance achieved with this throw. This would indicate 
that this throwing pattern is established at the first 
grade level and therefore could be included in the 
physical education activities suggested for this age 
1 group. 
I 
10. The boys in this study used some form of the overarm 
pattern in the accuracy throwing more frequently than 
other patterns. This would agree with the results of 
other studies. 
11. The girls in this study used both the overarm throws 
II and the underarm throws for accuracy. 
12. The experimental groups appeared to be more selective 
in their method of throwing, using the patterns 
I 
I. 
II 
I 
I 
I 
I 
I 
emphasized in the lessons more than previously and 
decreasing the use of throws that were not mentioned in 1 
,____=~'-==~---
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13. 
the lessons. The lesson plans for the experimental 
groups emphasized the overarm throw for distance with 
small balls and the double shoulder throw with the 
larger balls. The double toss, double overhead, double 
chest, and one-hand shoulder throws were not mentioned 
in the lessons. The data showed an increase in the 
overarm and double shoulder throws for the experimental 
groups in distance throwing. 
The underarm patterns were emphasized in the lesson 
plans as throws to use if less force or distance were 
necessary. The data showed an increase in the underarm 
and double underarm throws for the experimental groups 
in accuracy throwing. 
14. Since the girls had a greater percentage of best 
distance throws on the last trial in both tests, this 
could indicate that more than six trials may have 
benefited the girls. 
1 15. The frequency of low contacts in the accuracy throwing 
indicated that the ability to throw for distance is a 
I 
I II I 
I 
I 
I 
part of achieving accuracy and therefore, in order to 
measure accuracy with greater discrimination, the 
distance from the target is of prime importance. 
16. In both the distance and accuracy throwing, a large per-
centage of the deviations were to the left, which indi-
II 
II 
I 
I 
I 
1 
cates that concentration on the follow through of the I 
throw as well as degree of body rotation could be 
-
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17. 
important points of emphasis in the teaching of throwing 
skills. 
The pupils' choice of the smaller balls agreed with 
other studies that were concerned with varying sizes of 
balls and children's preferred use of them. 
Recommendations for Further Study 
In light of the data presented in this study, the 
following recommendations for further study are proposed: 
1. To study the effects of the instruction given to the 
children in this study after a period of several years 
in order to determine if a background of instruction had 
any effect on their throwing skill in subsequent years. 
2. To analyze the target contacts through more refined 
statistical procedures. 
3. To study the effect of instruction in the correction of 
probable causes for directional deviations in distance 
and accuracy throwing. 
4. To study the effects of instruction given to the 
subjects in this study on their striking skills. Did 
the throwing instruction help form a basis for striking 
skills? 
5. Much research has yet to be done concerning the time 
patterns for instruction. In this study, daily lessons 
were presented. Would the effects of the instruction at 
1
: this grade level present a different picture had the 
time_pattern of instruction differed? 
r--
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TEXT 
A 
B 
c 
D 
E 
DATE 
1946 
1949 
1950 
1951 
1953 
CHART I 
SUGGESTED TEACHING PROCEDURES FOR 
FIRST GRADE THROWING SKILLS 
GRADE 
OR AGE 
first 
first 
first 
and 
second 
BALL 
SUGGESTED 
8" ball 
8-10 11 balls 
volleyball 
or large 
playground 
ball 
TEACHING PROCEDURES 
SUGGESTED 
Toss throw: easiest 
throw to make with a 
volleyball or soccer 
ball or rubber play-
ground ball, approxi-
mately 8" in diameter 
Underarm, Double toss: 
Every first grade group 
should have from four 
to eight large rubber 
balls, 8 to 10 11 in 
diameter, as a part of 
the group's play equip-
ment. Since a six-year-
old child has little 
understanding of how to 
throw or catch a ball, 
a few suggestions will 
help him. 
Double underarm throw, 
toss or lift: Use a 
volleyball or large 
rubber playground ball. 
Children will make first 
attempts at catching 
with arms and body as 
well as hands. 
primary large balls Tossing (Double under-
(K-3) and bean arm): Overhand 
bags throwing 
Progression in throwing and catching skills: 
1. Rolling or pushing and stopping 
2. Bouncing and catching 
3. Tossing and catching (with both hands, 
right hand) (a) to self: toss, 
201 
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TEXT DATE 
F 1954 
GRADE 
OR AGE 
4· 
first 
BALL 
SUGGESTED 
TEACHING PROCEDURES 
SUGGESTED 
bounce, and catch; toss and catch, 
(b) against wall, (c) to another 
1202 I 
person: toss, bounce, and catch; toss I 
and catch, (d) into definite area, 
(e) into box or basket 
Tossing and catching (with both hands, 
one hand) (a) to another person, 
(b) into a definite area (accuracy}, 
(c) into a box or basket (accuracy), I 
(d) for speed, (e) for distance. 
Motivating Ideas--Play with a ball: 
'JVha t can you do with a ball? How can 11 
you show you are bouncing the ball? I' 
Now let's do it with the music. Can I 
you throw the ball and catch it? Do 
I it with a partner . Now throw it high II in the air and catch it . II _G ___ l_9_5_6 _______ B_a_l_l_t_o_s_s_(D_o_u_b_l_e_t_o_s_s_)_,_un_d_e_r_a_rm _ __ ! 
I H 
'I 
II 
lj 
I 
I 
I 
1957 six 
years 
seven 
years 
pitch (Single underarm), sidearm I 
throw, chest throw 
Throw ball or bean bag into air and 
catch it . Throw bean bag to partner, 
from increased distance, using under-
hand throw with vigorous arm swing. 
Suggestion may be made to place 
correct (opposite) foot forward when 
throwing . Throw bean bag through 
largest opening in easel target, 
using underhand throw. 
Throw bean bag through hoop held 
vertically, using underhand throw. 
Step forward on opposite foot as 
throw is made . Throw bean bag over 
net, using underhand throw. Step 
forward on opposite foot as throw is 
_______________________ m_a_d_e~· -------------------------------- 1 
8 1/2 11 
playground 
ball 
I I 
I 
1957 lower 
grades 
(1,2,3) 
The younger children , 
should usually play I 
with 8 1/2" rubber play- 1 
ground balls because 
they are easier to !I 
handle. Activities 
using small rubber balls ! 
and bean bags are also 
important as they i! 
I 
TEXT 
~-A 
= I 
B = 
'I c = 
·I 
D = 
I E = 
F = 
I 
il 
G = 
H = I 
I = 
II 
i 
DATE 
GRADE 
OR AGE 
BALL 
SUGGESTED 
New York: The Ronald Press 
St. Louis: The C. V. Mosby 
Palo Alto, California: The 
Co. 
Co. 
11 203-===1 
TEACHING PROCEDURES 
SUGGESTED ll I develop aim, accuracy, 
and the finer muscle 
coordination of eye-
hand, and eye-foot. 
Children should master 
the foll owing ball 
skills in the lower 
grades: bounce ball to 
self; bounce ball to 
another person; throw 
I 
I 
a ball underhand, over- I 
hand; vary the distance. 
Catch a ball which is 
rolled, bounced, thrown, 
or kicked; throw a ball 
at a stationary target, 
at a moving target. 
I 
I 
National Press. li 
I Sacramento: California State Department of Education. 
I Philadelphia: W. B. Saunders Co. I 
I 
New York: A. S. Barnes and Co., Inc. I 
Englewood Cliffs, N. J.: Prentice-Hall, Inc. II 
Yonkers-on-Hudson, N. y.: World Book Co. 
li Englewood Cliffs, N. J. : Prentice-Hall, Inc. 
II 
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CHART II 
TEXTBOOK SUGGESTED ACTIVITIES FOR THE 
DEVELOPMENT OF THROWING SKILLS 
GRADE BALL THROWING SKILL 
TEXT DATE OR AGE ACTIVITY SUGGESTED INVOLVED 
A 1946 first Toss Ball Volley or Toss--accuracy 
soccer ball 
Teacher 
Ball Same Same 
Circle Pass 
Ball Same Same 
Call Ball Same Vertical Toss 
-
B 1949 primary Throwing and 8-10 11 rubber Double under-
catching ball arm--accuracy 
ball 
Center Base No size or Toss--accuracy 
type indica-
ted 
Color ball Same Vertical toss 
Backball Same Backward toss 
over head 
Sky Ball Same Vertical toss 
Simple Rubber ball, Throw, no 
Dodgeball no size specific type 
indicated indicated--
accuracy 
The Target Same Same 
Guard the No size or Same 
Castle type indica-
ted 
William Tell Rubber ball, Same 
no size 
indicated 
Squat 
Dodgeball Same Same 
Lykins Ball No size or Throw (kick or 
type indica- bat), no type 
ted indicated--
distance 
Circle Rubber ball, Toss--accuracy 
Baseball no size 
indicated 
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GRADE BALL THROWING SKILL 
TEXT DATE OR AGE ACTIVITY SUGGESTED HiVOLVED 
No-Base No size or Throw, no 
Stop type indica- specific type 
ted indicated--
accuracy 
Hit-Pin Rubber ball, Same 
One-Base no size 
indicated 
c 1950 first Hot Potato Volleyball Push or roll 
and or large on ground, 
second rubber speed and 
playground accuracy 
ball 
' 
Call Ball Same Vertical toss 
I Roll Same Roll--
Dodgeball accuracy 
Throw Same Throw, no 
Dodgeball specific type 
indicated--
accuracy 
Sky Ball Same Vertical Toss 
Throw Ball Same Throw, no 
specific type 
indicated--
distance 
D 1951 first Bean Bag Bean Bag or Overhand Throw 
Throw for ball, no --distance. 
distance size or type Play this game 
indicated with a toss 
instead of an 
overhand throw 
if all the 
children have 
not learned to 
throw overhand. 
Leader and Utility Toss--accuracy 
Class balls, no Give leaders 
size indi- two or three 
cated; objects to 
volleyballs, throw, of 
or bean bags different 
sizes and 
weights. 
E 1953 elemen- Ball Balls, no Throw, no 
tary Passing size or type specific type 
grades indicated indicated--(1-6} accuracy 
--

I 
r--
I 
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GRADE BALL THROWING SKILL 
TEXT DATE OR AGE ACTIVITY SUGGESTED INVOLVED 
accul"acy I 
H 1957 Six Bean Bag Bean Bag May use 
year Passing vertical toss 
olds before pass. I I Accuracy Leader and Bean Bag or Throwing or 
I Class ball, no size bouncing--or type indi- accuracy 
I cated Seven Bean Bag Bean Bag Underarm 
II I year Circle throw--olds Throw accuracy 
I I 1957 K, 1-2 Circle Ball Playground Toss--accuracy I ball, vary 
I with "small
11 
IJ 
ball or bean ,, 
bag 
Call Ball Same Vertical toss 
Wonder Ball Same Pass; varied 
with toss-- I 
accuracy 
K, 1-3 Hot Potatoes Same Roll or punch, 
or tossing or I bouncing--
' force 
Target Toss Playground Toss--accuracy ' 
ball, 11 small 11 I rubber or 
tennis ball, 
J or bean bag 
1-3 Leader and Playground Throw, no 
Class Ball ball, vary specific type I with "small" indicated--
ball or bean accuracy; vary 
bag by requiring 
I specific kind of throw--
bounce, under-
Hit the Playground 
hand, overhand ! 
Throw, no 
Club balls; varft specific type 
by using 3' indicated; 
or 4" rubber vary by intro-
balls ducing over-
hand throw-- I 
accuracy I 
I 
II 
II 
L__.. 
'I I, 
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GRADE BALL THROWING SKILL 
I TEXT DATE OR AGE ACTIVITY SUGGESTED INVOLVED 
1-6 Bowling Playground Roll--accuracy 
ball or 311 
rubber ball 
Target Playground Throw, no 
ball specific type 
indicated--
accuracy 
Simple Same Same 
Dodge Ball 
Wall Ball Ball, no Throw and 
size or type catch, no 
indicated. specific type 
I Note: in indicated--
I the upper control {in 
II grades, order to catch) 
II 
specific and distance 
throws may (3' starting 
be required, line, increase j 
I different distance) types of balls 
! 
used, and 
distances from 
wall may be 
1-4 
greater. 
Practice roll, t Partners' Playground 
Ball ball, soccer toss underhand, 
and volley- throw over-
balls hand, bounce, 
kick. 10-14' 
suggested 
distance--
accuracy and 
control {to 
get it to 
partner) 
J 1958 Grades Teacher Ball, no Toss--accuracy 
1,2,3 Ball size or {"A few feet") 
type indi-
cated 
Call Ball Same Vertical toss 
Ball Stand Same Vertical toss; 
throw, no 
specific type 
indicated--
accuracy 
I I' 
~-
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GRADE BALL THROWING SKILL 
'TEXT DATE OR AGE ACTIVITY SUGGESTED INVOLVED 
Bounce Ball 8 or 10" Bounce; throw, 
rubber ball no specific 
type indica ted I' 
--control (in 
order to catch) 
10' suggested 
distance from 
wall or "more 
I or less 
distance II 
depending on 
the ability of 
the children. 11 
Run and Rubber ball, Throw, no 
I Hit no size specific type indicated indicated--
accuracy 
K 1958 Primary Call Ball Rubber ball, Vertical toss 
no size 
I indicated 
Grades Bean Bag Bean Bag Toss--accuracy 
1,2,3 Toss 
l Grade 1 Ball Rubber ball, Bounce-- II Bouncing no size control 
indicated 
Grades Handball Ball , no Toss--accuracy, 
1 & 2 Drill size or type emphasis on 
indicated catching I' 
I L None Grades Teacher Ball Soccer ball Toss --accuracy, I 
I given 1-3 8-10 t distance I Circle Volleyball or Roll , under-
I Stride Ball large rubber hand throw-- I ball accuracy I Ring Call Rubber play- Vertical toss l 
I ground ball, 
I no size ,, 
' 
indicated 
Bean Bag Bean bags Toss--accuracy 
Circle Toss 
Boundary "a ball", Throw, so it 
Ball no size or will bounce or 
type indi- roll across 
cated opponents• goal! 
line; balls 
that cross 
line on the fly 
do not count 
!I 
I 
. 
I 
II 
GRADE 
I 
I 
II 
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I TEXT DATE OR AGE ACTIVITY 
BALL 
SUGGESTED 
THROWING SKILL 
INVOLVED 
11 
Center Ball 
(Center 
Base) 
Down the 
Club (Club 
Guard) 
Volleyball , 
soccer ball, 
playground 
baseball, 
bean bag 
Rubber 
playground 
ball, no 
size indi-
cated; 
soccer ball 
•!. 
... A = New York: The Ronald Press Co. 
B =St. Louis: The C. V. Mosby Co. 
(good distance 
throw thereby 
discouraged) 
Throw--accuracy 
no specific 
type indicated 
II 
Throw, no I 
specific type 
indicated--
accuracy 
I 
Palo Alto, California: The National Press. II ~ : : II California State Department of Education. Sacramento : 
II E = Philadelphia: W. B. Saunders Co. 
I 
F = New York: A. S. Barnes and Co., Inc. 
I G = 
,, 
Englewood Cliffs, N. J.: Prentice-Hall, Inc. 
II 
II 
H =Yonkers-on-Hudson, N. Y.: World Book Co. 
Prentice-Hall, Inc. I= Englewood Cliffs, N. J.: 
I J = New York: The Macmillan Co. 
K = New York: Harper and Brothers. 
L = [n .p.], (Upper 1'1arlboro, Md .], [n.n.], (Prince George's 
Board of Education]. 
DIAGRAM OF WALL TARGET 
Bull's-eye =1ft. diameter 
Inner ring = 2 ft. diameter 
Outer ring = 3 ft. diameter 
Scale: 
1 1/2 inches = 1 foot 
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DISTANCE RECORD 
Name Test Daze L N K l R L 
School Grade Handed I.Q. Birth 
Reading Readiness 
Double 
Double Double Under- Double Side- Over- Double One Hand Over-
Toss Under arm Side arm head Chest Shoulder Shoulder arm 
T D A T D A T D A T D A TDA T D A TDA T D A T D A TDA 
= 0 
..-i 
= N 
~ 
<0 
= r-
-a 
= 'U'\ 
V.l § 
~ 
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I I 
I 
I 
I 
I 
I 
I 
I 
ACCURACY RECORD I 
{on back of distance record) I 
I 
I 
Ball 8t 10 1 12 1 I 
I 
10" 1 . 1 . 1 . 
2. 2. 2. 
3· 3· 3· 
8 l/21t 1. 1. 1. 
2. 2. 2. I 3· 3· 3· I 7" 1. 1. 1. 
2. 2. 2. ,\ 
3· 3· 3· I 
6" 1. 1. 1. 
2. 2. 2. 
3· 3· 3· 
5" 1. 1. 1. 
2. 2. 2. 
3· 3· 3· 
Tennis 1 . 1. 1. I 
2. 2. 2. I 
3· 3· 3· I 
I 
I 
I 
I 
I 
I 
I 
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TEACHING MANUAL 
LESSON PLANS FOR EXPERIMENTAL GROUPS 
INTRODUCTION 
There are certain fundamental skills that should be 
learned by the elementary school child. These skills are 
I the basic requirements for proficiency of performance of 
I all activities in a well-planned physical education program. 
il 
I 
Teachers should have certain basic knowledge about funda-
mental physical education motor skills, such as standin~ , 
walking, running, jumping, pushing, lifting , throwing , 
striking , catching, etc. so that they will be alert to 
improve performance of these skills. The following gener-
alized information is intended for this purpose. 
Throwing and Striking Skills 
All highly organized games have as their basis some 
throwing or striking skill. Generally these can be classi-
fied as underarm, sidearm, and overarm throwing patterns. 
In rolling a ball, the child is using a type of 
underarm swing pattern, as he does in a two-hand underarm 
toss, two-hand underarm throw, or, later, a one-hand under-
arm throw. Later it is used in bowling, for example, and in 
striking activities. 
A two-hand sidearm throw will progress to a one-hand 
--
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sidearm throw, as used in dodgeball, a whip-throw in 
baseball, and will be seen in striking activities in batting I 
a softball or in hitting a forehand drive in tennis. 
A two-hand overhead throw graduates into a one-hand 
overarm throw. This may be seen in a progression from 
overhead to a two-hand shoulder throw, then a one-hand 
shoulder throw, and finally the overarm throw. This swing 
is also used in both throwing and striking activities. 
Generally, the same principles are involved in all 
of these skills. When throwing forcefully, the body weight 
is shifted into the movement and one part of the body 
balances another part . The force is exerted in the desired 
direction through the center of the object, and as much of 
the body is used as possible. All of these actions 
influence direction, force, and distance, the main concerns 
in throwing and striking activities. 
I' 
I 
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FIRST VffiEK OF INSTRUCTION--JANUARY 25-29--UNDERARM THROW 
(Five lessons on shi~t of weight, backswing, 
~ollow through) 
(All descriptions and directions throughout lessons are ~or 
right-handed children.) 
Monday and Tuesday, January g2 and 26: (Lessons 1 and 2) 
Introduction: Arm swinging, no balls; concentrate on 
full arm swing, ~rom backswing to follow through; 
backswing parallel to floor; swing close to side o~ 
body, arm extended; ~ollow through in pointing to 
"X" on wall (draw with chalk, one foot cross-bars}. 
Lesson: Shift o~ weight: Should come with the arm 
swinging; if not, put weight on right foot as arm 
is brought back (identify right foot as foot closer 
to ball); ~eel shift of weight to left and step 
forward on left as arm is brought ~orward. 
Emphasize: Full swing, force~ul; shi~t of weight; 
full leverage; looking at wall, straight ahead at 
II X" • 
Balls, one per couple (any size to any couple, change 
as often as possible) : Couples opposite "X" on wall; 
point the hands and arms toward the "X" at the end o~ 
the swing. 
Evaluation: "What must we do in order to get the ball 
to the wall?" "Why didn't you come even close to the 
wall?" "What did you do when you did come close to 
the 'X'?" Etc . 
Wednesday and Thursday, Januar:y: ?:1 and 28: (Lessons 3 and 4 )I 
Review: "Why do we need to shift our weight?" "Why 
look at the 1 X1 on the wall'?" Etc . 
Lesson: Experimentation with leverage: 
Group One: Hold arm to body (or tie there with 
bandana, belt, jump rope, etc.). Throw bean bag, 
uslng onlJ wrist to propel it; leave it on floor. 
I 
I~ 
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Group Two: 
bag; leave 
I Hold or tie arm to body above elbow, throw 
it on floor. 
Group Three: Use full arm (and encourage body 
rotation). 
Evaluation: Observe how much farther Group Two's bean 
bags went than Group One's and how Group Three's went 
farthest of all. Why? 
Friday, January ~: (Lesson 5) 
Review: Arm swing, no balls. Emphasize follow through; 
hand open and pointing toward "X" on wall; looking at 
"X" throughout the swing. 
Lesson: Experimentation on follow through: Three 
groups; beanbags . All groups start opposite same "X" 
on wall. 
Group One: Swing arm, follow through to right, see 
where bean bag falls; leave on floor. 
Group Two: Stands in same spot to throw; swing arm to 
left, across body; see where bag falls; leave on floor. 
Group Three: Swings arm as formerly instructed, 
straight ahead. Leave on floor . 
Evaluation: Point out last group's bean bags are more I 
in the direction, in line with, the "X" than either of 
the other two group's. Why? 
Suggested use of balls for this week's work: 
Double underarm throw with the 10", 8 1/2", and 
possibly the 7" balls . 
Underarm throw with the 6", 5", and tennis balls . 
=====i==================================================~-=~~~--
SECOND WEEK OF I NSTRUCTION--FEBRUARY 1-5: OVERARM THROW 
(Five lessons on shift of weight, backswing, and 
follow through} 
Monday and Tuesday, February 1 and ~: (Lessons 6 and 7) 
Review: "We can throw many ways. Last week we threw 
underarm and tried to move our bodies when we threw 
(shift of weight); we tried to bring our arms all the 
way back (backswing) ; and we tried to point our hands 
in the direction of our throw--the way we wanted the 
ball to go (follow through) . " 
Lesson: "This week we will try to remember the same 
things but we will throw the ball with an overarm 
throw, like this (demonstration). First we will try 
to see what happens if we just stand still and don't 
use our bodies when we throw." 
Group One: Put feet together; don't bend knees or 
move feet; throw bean bag and leave it on floor, 
commenting on the distance (feet could be tied if 
group responds well to experimentation procedures). 
Group Two: Throw and then step forward (could be in 
response to cue "Throw--now step."} 
Group Three: All weight on right foot, swing back, 
step forward on left foot as bag is released. Ar.m 
comes forward as opposite leg comes forward. 
Observation: "We need our whole body to work for us 
at the right time if we want our bean bags and balls 
to go far; the more we try to get our bodies moving 
as we throw, the farther we will throw and the harder 
we will throw . Then our balls will get to the target, 
for example, or will go far when we're trying to throw j 
far." 
~b w balls overarm in same groups eight feet 
f
!I'.he.n "Xfr~ ten feet from "X"; twelve feet from "X" • 
rom ' 
• 11 can ou still hit the wall?" "How far Evaluati~~·we go ~d still hit the wall ?" "Why didn't 
backict the wall?" 11 What could you have done to get 
we h f th ?" the ball that far or ar er . 
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Wednesday and Thursday, February 1 ~ k: 
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(Lessons 8 and ~ 
Review: Watch each other for the use of the wh ole body 
while using the overarm swing, no balls. 
Lesson: Experimentation with arc t hrough which arm 1 
travels; bean bags. 
Group One: Start hand in front of shoulder, touching 
it; throw; leave bean bag on floor. 
Group Two: Start arm a little behind shoulder; throw 
and leave bean bag on floor. 
Group Three: Start arm all the way back, upper arm 
parallel to floor; throw and leave bag on floor. 
Evaluation: "Which bags are farthest away?" "Why?" 
"We must not only use our whole arm but must use it 
as long a time as we can, from way back till way 
forward, when we let go of the ball." 
Friday, February 2: (Lesson 10) 
Review: Purpose of shift of weight, full arm swing , and 
follow through; practice overarm swing , no balls. 
Lesson: Practice on increasing force: Paper on wall, 
newsprint size. 
"This is your target for today; try to hit it as hard 
as you can; make the hit hard enough to hear the ball 
hit the paper, or even tear it." --
Emphasize: Forceful throw which means shift of weight,! 
at the right time, and pulling the arm through the 
swing as fast as possible. 
Divide into groups so that there are about four in a 
group, one ball per group; frequently change the size 
of ball used; keep score--how many target hits per 
group, if they can; give an extra point if they tear 
the paper with the hit; two trials per person at one 
time. 
Evaluation: Report of score by each group . "The more 
noise we heard, the more forceful was the throw; the 
quiet throws just barely got there; they needed more 
force; some didn't hit it at all, the most quiet and 
the weakest throws. They didn't score at all either. 
I 
....-----
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II How can we make them reach the target and hit it hard?" 
Suggested use of balls for this week's work: li 
I Double shoulder throw with the 10"' 8 1/2"' and possibly 
I the 7" balls. I 
r Overarm throw with the 6", 5"' and tennis balls. I 
i 
I 
I 
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I 
II 
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THIRD WEEK OF INSTRUCTION--FEBRUARY 8-12: UNDERARM AND 
SIDEARM THROWS (Underarm lessons Monday, Tuesday, and 
Wednesday; Sidearm lessons Thursday and Friday) 
Monday and Tuesday, February ~ and 2: (Lessons 11 and 12) 
Introduction: "In order for the ball to go as far as 
possible, we have to use all of our body, not just 
our hands. Today we will practice throwing by 
twisting our bodies, bringing the ball back as far 
as we can, and then swinging our arms forward as 
fast as we can." 
Lesson: 10 11 and 8 1/2" balls: Use of double underarm 
throw: put the feet together, bring the arms back as 
far as possible and twist the trunk too. As the arms I 
swing forward, step forward with the left foot. 
Look at each child--have him stop his swing at the end 
of the backswing so you can check the height of it and 
the position of the trunk. 
7n and 6" balls: same but try to take one hand away 
when arm swings forward. 
Remember: "Follow through also, as this cuts down on 
the force if not done well." "If balls go into the 
ground, hold on to the ball longer--don't release it 
as soon." "If balls go too high, release it sooner, 
reach forward as release is made." Arms must be 
brought forward forcefully. 
Wednesday, February 10: (Lesson 13) 
Lesson: 5" ball and tennis ball: One hand underarm 
throw (only use two hands on 5" ball if absolutely 
necessary) 
In order to work on direction, and therefore more I 
distance, have them aim at three pieces of paper: one 
placed high, one in the middle, and one low. Point 
out that for the longest throw, we should try to have 
the ball go neither too high nor too low. Hitting the 
middle target would give us the longest throw. If the 
ball goes to the right or left of the papers , we would 
also have a shorter throw than if it goes straight 
ahead. 
Thursday and Friday, February 11 and 12: (Lessons 14 and 15) I 
Lesson: Sidearm throw for distance. 
10 11 , 8 1/2", and 7" balls: Place side to wall, all 
weight on back foot. Bring arms all the way back, 
keeping ball waist level, twist trunk and swing 
extended arms around. Release ball as arms reach 
forward. If arms are kept on same plane, the ball 
should go on a level plane. 
6", 5", and tennis balls: Attempt to use one hand 
only, or at least take the front hand away as arms 
swing forward. Arms or arm must be swung around 
forcefully. 
The main object of this lesson is to improve the throw 
through the use of the whole body and to improve the 
direction of the throw. Give the child one point if 
the ball hits the wall and comes back to him so that 
he either catches it, or could catch it. Even if he 
can touch it on the rebound, the throw was straight 
enough to be called a good one. This could be done 
in five or six lines, five or six child~en in each 
line . The line with the most points at the end wins. 
Follow the suggested use of balls as mentioned in each 
lesson. 
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FOURTH WEEK OF INSTRUCTION--FEBRUARY 15-19: SIDEARM AND 
OVER~RM THROWS (Sidearm lesson Monday; Overarm 
lessons Tuesday through Friday) 
Monday, February 12: (Lesson 16} 
Review: Choose the points of the previous sidearm 
lessons that you feel need more work. Suggestions 
from previous observation would be total body 
movement--body rotation--and a concentration on 
follow through. 
Tuesday and Wednesd~, February 16 and 11: (Lessons 17, 18) 
Introduction: This is probably our most important throw 
in that usually the greatest distance can be attained 
with it. The main difficulty has been in the lack of 
backswing; therefore, attempt to check out each child 
on this point. 
Lesson: Choose a distance that you know is farther than 
the children can throw the 1011 ball. Suggest 40 feet 
for the boys and 25 feet for the girls. Have two 
children hold up a piece of newspaper between t hem and 
have the first child in line try to throw the ball far 
enough and forcefully enough to go through the paper . 
Change 11holders" frequently. 
Repeat with the 8 1/2" ball on Wednesday. Suggested 
starting distance 45 feet for the boys and 25 feet for 
the girls. Keep them far enough away from the paper 
so that they can't get the ball there, at least until 
the end of the practice period. Make it a challenge--
an inducement to throw farther. This works on 
accuracy too, of course, but unless the throw is 
forceful, the ball won't get there at all, let alone 
through the paper. 
You can have three lines since you have three balls 
of every size. 
Thursday and Fridax, February 18 and 12: (Lessons 19, 20) 
Review: Many probably used two hands to throw the 10 11 
and 8 1/2" balls. This cuts down on distance since 
223 
less body movement is possible. Review the throw with 
one hand only. 
Lesson: Throw the 10 11 and 8 1/2" balls with one hand by 
balancing the balls on one hand carefully, with the 
arm in the backswing position, then bringing the arm 1 
through with a forceful swing. After they try this 
several times, use the newspaper again as an incentive. 
Evaluation of week's work: Total body movement, trunk 
rotation, shift of weight, good backswing , and con-
trolled follow through. 
Follow the suggested use of balls as mentioned in each 
lesson. 
~ ~---~------~ ----
224 
===-I 
~==~==================================================~==225==~1 
FIFTH WEEK OF INSTRUCTION--FEBRUARY 23-26. REVIENl vVEEK. 
(Lessons 21, 22, 23 and 24) 
Use all balls, any or all swings (underarm, sidearm, 
overarm), preferably all of them. This is your last 
opportunity to help them to swing correctly. Add 
targets (newspaper) on two of the days for accuracy. 
Divide group into smaller working groups according to 
what you feel they need to practice. It is possible 
the groups could be as follows: 
1. Shift of weight group: 
shifting their weight, 
backswing . Taking all 
sometimes helps. 
those who have not been 
from the back foot or 
weight on one foot 
2. Whole arm group: those who are using only their 
lower arm or hand, rather than their full arm. 
3. Full swing group: those who have no backswing or 
a very short backswing . Try for the full 
backswing and full follow through. 
4. Release group: those who are releasing the ball 
too soon--causing it to go into the ground or 
off to the side; those who are releasing the ball 
too late, causing it to go up into the air or 
off to the side. 
5. Follow through group: those who have a "jerky" 
one--they end their swing with a sharp movement, 
pulling the ball up or sending it down; those who 
have a 11 floppy 11 one--they end their swing with a 
collapse, adding no force to the ball. 
-
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I ACTIVITIES OF CO NTROL ROOMS IN PHYSICAL EDUCATION PERIODS 
II 
DURING EXPERIMENTAL PHASE OF THE INVESTIGATION 
1 January 25-29: 
Free play (game) 
Missing Person 
Seven-Up 
Simon Says 
Hot Butter Beans 
I February 1-5: 
Free Play 
Simon Says 
Seven- Up 
Missing Person 
1 February 8-12: 
·l' 
,I 
I 
I 
I 
I 
: 
I 
I 
I 
Free Play 
~~o Stole My Bone 
Seven-Up 
Missing Person 
February 15-19: 
Free Play on 
Equipment 
Duck, Duck, Goose 
Punchinello 
Exercises 
February 23-26: 
Free Play on 
Equipment 
Singing Games 
Rhythms 
...______ --------~~~ 
Proper use of see-saws and slides 
Monkey Bars 
Rhythms 
Ring Toss 
Relays 
Rhythms 
Circle games 
Ring Toss 
Duck, Duck, Goose 
Drop the Bean Bag 
Ball-bouncing Game 
Rhythms 
Relays--Locomotion 
Skip Tag 
Drop the Bean Bag 
Rhythms 
Ring Toss 
Skip Tag 
Drop the Bean Bag 
Rhythms 
Ring Toss 
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INVENTORY LIST OF EQUIPMENT IN CONTROL ROOMS I 
I 
Two jump ropes J 
Six bean bags li I One volleyball I 
l One eight and one-half-inch playground ball 
Ring Toss game (manila rope rings) 
I 
I 
I 
I 
I 
~ 
I 
' 
.I 
I 
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BALL MEASUREMENTS 
Diameter Circumference Weight 
10 inches 31.40 inches 18 ounces 
8 1/2 inches 26.69 inches 13 ounces 
7 inches 21.98 inches 9 ounces 
6 inches 18.84 inches 6 ounces 
5 inches 15.70 inches 4.5 ounces 
Tennis ball: 
2 1/2 inches 7.85 inches 2.5 ounces 
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